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Fig. 1. Simple 3D elastic model with the locations of a
source and receivers on the surface. The model has
a two-layered velocity structure with a horizontal

interface in between.
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Table 1. Specifications of synthetic 3C-3D data

Type of source

P wave source

Type of source wavelet

Ricker wavelet

Peak frequency of source

20 Hz

Maximum length of offset

1440 m

Layout of receivers

49 x 49 grid (30m interval)

Sampling interval

1 msec

Data length

2.048 sec
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Fig. 2. Raw data of the 3C-3D synthetic records. (a) x component, (b) y component, (c) z component.
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Fig. 3. Raw data of the 3C synthetic records on the Line 1. (a) x component, (b) y component, (¢c) z component.
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Table 2. The ratios of decomposed P, SV and SH waves

are shown when the Z|“,,,,| of raw data is 1.00.

2w 2
raw data 1.00 6.40
decomposed P wave 0.73 0.63
decomposed SV wave 0.20 5.21
decomposed SH wave 0.06 0.55
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Fig. 4. Sections of the decomposed P wave on the Line 1. (a) x component, (b) y component, (c) z component.
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Fig. 5. Sections of the decomposed SV wave on the Line 1. (a) x component, (b) y component, (c) z component.
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Fig. 9. Geometry of source and receiver lines for the
3C-3D seismic survey. The source location used in
this study is shown by a circle. Receiver locations

used in this study are shown by horizontal lines.
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Table 3. Specifications of the 3C -3D seismic data recorded in an actual field.

Type of source

Dynamite

Direction of receiver line

East-west direction

Interval of receivers

60 m

Interval of receiver lines

255 m

Number of receiver lines

15

Number of receivers

628

Sampling interval

2 msec

Data length

2.0 sec

trace number
1 200 400 600

0.0
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time (sec)
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trace number
1 200 400 600
0.0 ; . i

1.0

time (sec)

2.0

time (sec)

(1)
Fig. 10. Raw data of the field records obtained by the

receivers shown in Fig.9. (a) H1 component, (b) H2

component, (c) V component.

4.2 TJ4—LEFT—20ONHMUNEHR

BEHEEE I 2— MZXOBRET HAT0EEHE L7,
RFFTIRET D oETFIEE2 @A L, mBfleRis i
EEZIRATHEONDN, REOBHEOHHNIZD, EFE)
LIk bEEN - 15 2B AR E (AE L TRT,
FEUHIZ, HR 16 D I 2 — MK OREE Fig. 11
\ZR7, Fig. 1lc D RAITRTERIZ, Pl 1 R
LEZONDANY MR TE D, —F, P-SV D
AR FORFEITEE LV, AR 22— MUEBERZHEIC
LT, PESIVSEOSELIELER Lz, »BEHC
VBRNNFGA—FTHHRBIZBITOIPHBLOSED
HEIT, ThFh 2000m/sec 3 & U 1000m/sec & L 7=,
BUKR 15 43 BEMLIR % FU8k % Fig. 1212773, Fig. 12a,
12b, 12c (Z/RT /08 P IR FEER T, KT OIRIEA
il &, PR A N MIERER S D RRERIZB VO TH
WL T3, Fig. 12¢ (23T 508 P i 3e 8k oD V i) T,
Fig. 11c FUZRAITRT PO 1 RKFHIK E EX LD
ARy AL EN TN S,

~=%, Fig. 12d, 12e, 12f (27" 9 4B SV il 5osk T,
SRE Ry DIRIEHAIIHI S, BABRAR A~ MIZAKCER Sy
DFEHFITBVTHEHB L TWD, FRIZ H1 iy nitsk T
DB B D, Fig. 12f (239758 SV ikt &o V
3 Tid, Fig. llc FIZRAITRT PO 1 RIKHHE &
EZohBA4 Xy MAIHlEn T35, £72, Fig. 11a,
11b & Fig. 12d, 12e #thikd 2 &, HEELIROBEAIC
L EEOEGFENASLEEINT-Z LM bN D, Fig. 12d
P OREIT/RTEDIEE S LI B R T X 5,
INLOWEBOMEIIRF PEOEE IV L KEW, £
7=, Fig. 12g, 12h (Z7R940#f SH KALETIiX, H2 mX
S OIRIEN H1 A OIRIBE D b REWVFTR & Ao T,
Fig. 11b & Fig. 12h # b3 5 &, SHEAPROEANIC &
0 ETOEGEN L ES N Z LMD D, Fig. 12h
D KRAVTRY 1R LIRS CT& B, Zhb
DWEREDHE IS PO E L0 H K&V,



li] W«

trace number

0.0-

|

—_
o
|

time (sec)

Fig. 11.

S Pk RiskCIL, K P EEZOND ANV g
BURERSOEMNEBOON-ZEMnE, PilE S
DIYBERLBRIZ X SINELSH FE L7z LT & 5, F7,
SYBfE SV ISR TIE, K P EEZOND AN IR
stz &4, o8 SV sk H1 oy Tl

Bz O EEREVED S &, S BERTOFEER D V RS Lo
WP EZEZBNDANRY MY L REAQEE THMH S
NDBEMERFRE N, P& SO/ EERLEIZ L v ik
MEINTZINSOWEET, P-SV EHEIZ L B4~k
ThobEEZXOND, -J7, B SH K itsko H2 %5y
T, ARSI OEGHEN LTSN, DRI
VG EONFPEEEZONDA R LD b RER
HE THHl SN DR SN, Zh o oBkET,

WEET DI OMIE BN PIIZ & B(E 5 L3555
728, Ia— MILOBRELENR - ERELREEZ
LMD, 12120, DEEREORTREME L EET B,

5 F&EH

A2 T, Devaney and Oristaglio (1986) & Fik
Z 3WRICITHRIRT B Z &2 kY, 8 Ay 3 TR StiEH
BERET — 500, P, SV, SH O&FRIZL B~ K
EOBR L O T 2 FILEBR LZ, 3 RocZEilick
2 BBARE H T, ARFICEHL LT Piié S
WxSTEER SO T 27 AT Y XA &M LT,

WP IS < TRz L AR LT 3 By 3 Wkt
T =512, AFLEEN L2, P, SV, SH %k
WL DA MOSTEER LSO i &, AT
3Oy 3 LY HLE B IR AT — & Ofight ik & L TT
MTHDZ EEMR LTz, 7, RIS < B

SN DB - TRIE 3RO B TR CAC L R A

ik AN )

trace number

20

AR ACA N T2 P &S oo i ) iR 149

trace number

40 1
0.0="op

40
...... | D |

(6]

o i Al
5 10— 1| ([reflection P wave
E R

20- H i

(c)

Sections of the Line 15 after applied mute processing. (a) H1 component (b) H2 component (¢c) V component.

RREk & DRI L, SRS RO R 2 T & IZEEL L
AFEOA 2 EZ S5 Uiz, DBEOREIL, A
FHE DR T NIV DR AN B 0] S REE LS
TREWHEAIZE N Lz, T8, ANEEFEL M
TOERCIE, B L ZIRBOEEICHETILENH S
ZEnbmot,

BT, KEiEEEBO 3 Ay 8 kothe | EIEME
BET — X IZEH LR, PRICEDERO SN
MU, BRI 5 5 L IRIE LR TE R -7z
P-SV LE#EIC L 252 L, RFIEO KM et
AR LT,

AT TR L7z T, 3 WOt 3 oy I i g i
HBF—ZZ5L, P, SV, SH OFKWIZL D542 b
SBER LOFRIHZTTHES 75, AB AT ) B E A3
T A—HE, FRBUIEHIR T A Pl LU S IO wiE
DHTHD, Flz, RFLE, 8 hT—4# & L THE
ENTEEGE AT ML E LT T 5120, RIBEHE
e EOWBR LT AN ERAT I LENRDH B,

FEE O TG ILRE RENEZF LTV 5038, AHF
FETIIUHOBRO T A—2 L LTEBMNEOPKEB L
'S L% AV, T, WBFEOEENR
LT, PR D@22 S O E I kR IR T D
VENHD, —F, BEMEHTAEEICSLTE, T
BORMO P W LOS BE R E s, ATk
EIRLCEMT 3 ZENTRETHDI EEZLND, &
%, WHIREI AT OMEERNETETHEDL W, 3
KOG 3 IR/ HEBB IR i & 2 B 2 E M TR &, ANF
TEDRT L D 72 3 YL 3 I LEIZ KT D T — Z BT
LORBERNHEDLDOE EZXD,



64 K5 2 1 (2011)

P2
b

PR A

150

trace number trace number

trace number

g

40

Yy

=1 mm.. t» :
= % HH

£

20

(0@s) 2w

(b)

trace number trace number

trace number

(0os) awn
° 19|
F ©
==
i ———— V -
==
=————la
===
O _—————] —
Q ==
=3
— A
= = Ef
====5
e I ] o
[}
o
o

(09s) awi}

(d)

trace number

trace number

(09s) awn

(oas) awn

(h)

Fig. 12. Sections after applied the decomposition processing. (a) H1 component of decomposed P wave, (b) H2 component of

decomposed P wave, (¢) V component of decomposed P wave, (d) H1 component of decomposed SV wave, (¢) H2

component of decomposed SV wave, (f) V component of decomposed SV wave, (g) H1 component of decomposed SH

wave, (h) H2 component of decomposed SH wave.
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Plane-wave decomposition into P and S waves
using dispersion relationship
for three component and three dimensional reflection seismic data

Yutaka Okano*, Hitoshi Mikada**, Kyosuke Onishi*® and Tada-Nori Goto™

ABSTRACT

We developed a method to separate P, SV and SH waves from three component (3C) and three

dimensional (3D) reflection seismic data by a plane wave decomposition in frequency-wave number (kx, ky)

domain. First, we applied the method to 3C-3D synthetic data and demonstrated to separate multi-mode

mixed wave fields into P, SV and SH modes, respectively. Furthermore, we applied the method to an actual
3C-3D field data. As a result, the developed method improved the S/N ratio of P-wave signals and it extracted
P-SV converted waves properly. These application results to the synthetic and actual data proof the validity

and applicability of this method.
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