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SUMMARY

I. Title of the Study

A Study on the Digital Processing Techniques for Multichannel
Marine Seismic Data (IIT)

Il. Cbjectives and Significance of the Study

The mltichannel seismic method utilizes seismic waves propagating
directly to the subsurface objects, thus it provides not only the
structure and stratigraphy but also information on physical properties of
the subsurface geolngy. In Korea, multichannel seismic surveys have been
conducted by foreign contractors mainly in search for hydrocarbon
resources in the continental shelves, As a result, the technical
capabilities of Korea have not fully grown except for a limited area of
data processing.

With the installation of 96 channel seismic survey facilities on the
R/V Onnuri, a newly constructed research vessel of KORDI (Korea Ocean
Research and Development Institute)}, the need for the development of the
geismic survey technique on a domestic base was raised. For this purpose,
the standard processing techniques of multichannel seismic data were
developed through the first year’s accomplishment of this study. As the

second year's task, an exploration framework comprising acquisition and



processing of seismic data was established in a systematic way. The
second year's task was materialized with the successful 96 channel
seismic survey of the selected continental shelf area of Korea using the
equipments installed on the R/V Onruri. In this context, the present
study as the third year's project aims at the development of the
high-resoluticn seismic method, Compared to the normal seismic method
limited in both horizontul and vertical resolution, the high-resolution
seismic method provides the detailed sedimentary structure and
stratigraphy of the shallow subsurface, thus it can be effectively used
in precise explaoration of the continental shelf areas. The
high-resolution method has a variety of applications such as the site
survey for detecting geohazards in the vicinity of the well site for oil
exploration and the study of the depositional enviromment of the tidal

flats through the investigation of sedimentary morphologies.

II. Contents and Scope of the Study

The high-resolution seismic method has been developed in this study
utilizing the seismic survey facilities instalied on the R/V Onnuri such
as air guns and 12 channel streamer, This method comprises acquisition
and processing of high-resolution seismic data, A selected area in Korean
Continental Shelf Block VI was surveyed by the high-resclution saismic
method., The seismic section showing the detailed sedimentary structure

was produced as a final result,



As specified research topics, the far-field signature was primarily
analyzed in the time and frequency dopains from measurements wunder
various configurations of volume and depth of the air gun source. This
specific research resulted in the determination of air gun parameters for
generating seismic puises suited for the high-resolution survey of the
sub-bottom geology to a depth of I km. Secondly, the 12 channel seismic
experiment was performed in the continental shelf of Korea to achieve
parameters of acquisition and processing of high-resolution seismic data.
Emphasis was placed on the establishment of processing sequences of
high-resolution seismic data and the improvement of resolution of the
seismic sections. Finally, the results of the present study were verified
by comparison of the high-resolution seismic section with the 96 channel

seismic section of the same continental shelf area.

IV. Results of the Study and Further Suggestions

As the results of the third year’s commitment of "A Study on the
Digital Processing Techniques for Multichannel Marine Seismic Data”, we

have achieved the followings:

{1) A preliminary study for high-resclution marine seismic reflection
surveys
- Derivation of optimum system parameters of air guns through

computer modelling



- Analysis of far-field signatures in the time and frequency domains

(2} High-resolution seismic survey of the continental shelf area of

Korea

- Acguisition of 12 channel high-resclution seismic reflection
records

- Test and design of acquisition parameters

- Establishment of processing sequences of high-resolution seismic
data

- lmprovement of resolution of the &eismic =section with the
application of a MED-type deconvolution method
Verification of the study resulis by comparison ¢f high-resolution

seismic section with 96 channel seismic section

The high-resolution seismic survey technique was established in the
present study as the third year's commitment, This technique can be
affectively used to obtain the seismic section showing a great
improvement in horizontal and vertical resolution over the conventional
survey wmethod. Accordingly, the high-resolution seismic method is
expected to offer the scientific opportunity to study the detailed
depositional environment of the Cenozoic era around the Korean Peninsula.
In addition, this technology can be applied to the offshore industry such
as the survey of the drilling well site for o0il explaration in
continental shelves, the investigation of seabed geulogy for offshore

construction, and the survey of the waste dump area in the oean,
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Fig. 2-1, Computer-simulated near-field signatures for {a) 0.16 ¢, (b)
0.33 ¢, (c) 0.86 ¢, (d) 1.15 2, (e) 1.64 ¢, (f) 2.46 ¢ sleeve
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comprising two 2,46 { sleeve guns separated by 0.46 m.
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Fig. 2-2. Computer-simulated far-field signatures for (a) 0.16 ¢, (b) 0.33
2, {(c) 0.66 £, (d) 1.15 ¢, (e) 1.64 ¢, (f) 2,46 L sleeve guns,
respectively. The signature (g) is for the cluster comprising
two 2.46 ! sleeve guns separated by 0.46 m, For the simulation
using the corresponding near-field signatures in Fig.2-1, source
depth and reflectivity at the sea surface were assumed to be 2 m

and -0.8, respectively.
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ez T o, Z AEe XY FUEEL MPa-nd) VPR Table
2-19) FEA 39}

200 He wigte) RO ooM X7t A71A 4 3.7 o o P Mg
TRAEE P RS F@EA 2 0o A4 JANG 1A, dRuy
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period T, of far-field signatures as a function of source depth. The gun volumes
from (1) to (6} indicated on the right of each curve are 0,16 £, 0.33 £, 0.66 ¢,
1,15 ¢, 1,64 ¢, Bnd 2.46 !, respectively. The curve (7) is for the cluster

comprising two 2.46 ! sleeve guns separated by 0,46 m, The reflectivity at the sea

surface was assumed -0,8 to synthesize far-field signatures from a normal

surface,
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W P/P8] X7 HA] Table 2-1¢] EAI&SAUG. WA= 5 cluster 7
& Aoine AR RHAA 1 v FSo HAAE 7hAH, Ry
Z7be] ot @RFIHEE FAE BRlrE B3 clusterd] A$E F/AgE]
10.0€ do], 71X Ea7 vy FB3F FH€YdL AAH,

1-1-5. 7|3

Fig.2-3c | nol A 5 n7tA] 1 o0 3F2z SAAYEFE WA 24
o & ALY 449 /EFY) LE YEHE 2dox, 7 Jds ¥Ed
AHN = Fig.2-3a8] Zest #Ust:. zF 29 EHAEE T TAH 94
Table 2-1] EAIZHUT. TAHEos] JBBAE ¢ 2 Vo, AFE
9 F7te wadMe YRR dxgrldE F4E BAtE H2AeES
ol B3t T o]F Alele) AL Tt VEW 1Y) 0.326%0 H ALK Hol
o, o]z ]&A9l 0.33 (Nooteboom, 1978) I 2z 7)) s (1993a)2] @A) Q)
0.35¢ & A @A}

Tahle 2-1, Characteristics of source signatures in the time
domain,

Rup= 0.6 Ropp=-0. B Frg=-1.0

V d Pa Pa/Pb ?:D Pﬂ Pa/-Pn Tg P, Pa/Pb Tb
£) ) MPa-m )} ws ) MPa-m) (ms ) MPa-m ) {ws )

0.16 1 .1870 2.479 39.0 .1938 4,125 38,0 .2271 7.066 38.0
0.16 2 .3346 3.2715 39.0 ,3745 3.920 38.0 .4143 4.611 38.0
0.16 3 .3198 2.660 39.0 .3597 2.952 38.0 .3998 3.752 39.0
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4,92 21.3665 9,906 116.0 1.5299 16.202 116.0 1.6932 23.346 115.0
4.92 4 1.1737 8,143 117.0 1,3370 12,348 116.0 1,5004 16,572 115.0
4,92 5 1.3862 8. 548 117.0 1.5496 11.247 116,0 1.7130 13,923 116.0
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g AE ©XFI/IE S4E&E BUAd. Table 2-18 W94 Es 2 nd
cluster®] A%, At R=-0.8% ofo] ®lste] £--1.0 R £=-0.69€ ok 247} 9.6
% Z7F R 9.6 % TAEE ¥Yd

R=-1,0%) Fig.2-4bs} R=-0.6%] Fig. 2-Sh FN xS} 7T ) N2 A/PIT
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A& BRIt Fig.2-1b2]l H{E 2 09 F4 AN E 22 3 YR
we} ST A8E whd, Fig 2-5boA 0,16 £ AL AW ZE H$e 2 n
8l A% AdAE &= dxHY EFE 2. 58] cluster F$,
Fig.2-db3= Puw/PA|7} 13.9-57.0 ¢1 w9, Fig. 2-5b% 11.2-21.0 ¢ & &
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Fig. 2-4. (a) - {c) the same as for Fig.2-3. The reflectivity at the sea surface was assumed

-1.0 to synihesize the far-field signatures for an ideal sea surface,
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Fig.2-4c R Fig.2-5c= W4y E R A7 ma NEXF7] # Jed
Aoz, wstyess FRBAE vy FL "oy, IRHY Fro] Mt
t #q3er |QxFriete FAE B9 Fig.2-3co) HFg FAMY FAEL
Rt MW GALA S Rl -0.60]A -1.00.2 AR s FAES med T,
T Y FAsE e s Hold 2 AEE ul¢ viteig. Table 2-1& U
A% 2 m%) cluster®] B4, Tii= R=-0.89 oo wv|ale £--1.0 @ ~-0.6Y
o Z4zF 1.7 % @A R 6.0 % FUHEHE H9d,

1-2. st oose) 24

1-2-1, A& AMEY

Fig.2-6& Fig.2-28) fA84d ByYgEs A& 24efd{E T¢ Aolq.
&, HAAEHTT BEY F4E vHEtt ded QAT E -0.82 dAga
UAE 20 % £H2AEHEE 1480 /s A& ¥ AHA
He] 9= 671 58 2 R 170 clusters] gAY AWE Fohaddody 4
B Aot} SEG 7l FH 93 (Johnston et al., 1988)7F EZ 03 AMA
3 vief] @, AR&L FHTE Hz2, MEEL FR4E AUAZTELE L
Pa-m/Hz 7|5 dBfte = Jehagith

[ES F7bd M A& ~24EYY AdAAZ|E /AR, A1EFV] AR
© 2213 Zraste 0.16 ¢ B8] FHF 100 He o] 47kx] FREA vAd F%
o] 2.46 ¢t P& F Yo 70 Hz B 7AANFLE Jeidn. ol AT
Gl B FAo el FAEY VxS VEH|FL FAFed AW
. 2 A BEas 2 49 0.16 L8] A% 2 EFIY da2 yEY
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corresponding gun volumes from {(a) to (g) are the same as for

Fig.2-2.
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= el 6/ A= AAHE W, M BWs & 2.46 9] P SR 74
Hel e cluster F4& S AA o] AXE}, o2 HYSL AT
AN AFHo] w@ FEFEr F7t FHERFAN HAHTY DS
2717 el §& 4 (3)& o] g5 FE DAEd) Y8 v T
TE 375 HzBAM, 300 Hz w]s) ThelMi weAst UEUX gon, amN
Hee 2MEF 4R B,

122, H) A=

Fig.2-7as= €123 B9 ge] 9445 & Adeg Yoz 4,5 Jeg
HOageR, 7 O Wsd Mgets RN Fig 2-39] F4se FU&
o XA R ol WMy wnAEY AHEY HUYA) 4= AR
Lo ke meEt @t A4S BT et g (6)9 2.46 ¢ A
vrh o] Byo) A FARZ FHE 2T (7)9] cluster AL, eFo g 4,
#ol A AL BEE ¥} o] cluster® FAET U= F I Aoy
THERAN 98 ANxerge] eda gAHMPUZ fRoelg (B Y S,
1993b). FHpFgPoire) AMEY Ax] 477 GHYESN wa) dxEr)E
T HAE, AO9YAM FAE IE P GMAE 2 polA HxE i
Mo QA B AAY Bk olE 47 F2 XA TS Wo
wew (Z 719 o), 1993a) WHAES P& £5 ARG Fns WA
A8 kA7 FrEE) QB kA ol¢e) Fo4 Wo ABoT W
A7t £EH/A 7] o]}, Table 2-2% 1 wPa-n/Hz 7)3 dBHY @9
2 EAY 4 Jgd 2R ARES HoEg. WoA% | ng) 0.16 ¢
A9 A% 181 db HEANN, UHAE 50l 2.46 £ A5 A5 201 dB HE 2
20 dB AKX 9] Ao]7t U && MG
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Fig., 2-7. (a) Peak amplitude 4, and (b) dominant frequency F, as a function
of source depth for the range of 1-5 m at 1 m interval, The

other descriptions are the same as for Fig 2-4,



Table 2-2. Characteristics of source signatures in the frequency

domain,
R.uw:'u.ﬁ RIW:_DG R.W:-I.O

v od o A F, F» A, E» F, A, B F

(¢} @) thz } Mz ) tz ) Mz ) Hz ) Hz )}

(d;] = {dB ref uPA-w/Hz)
0.16 1 185.6 25 - 181.0 25 - 177.2 25 -
0.16 2 187.8 25 332 186.6 26 334 186.7 25 313
0.16 3 189.1 25 286 188.6 25 252 1891 25 250
016 4 190.3 25 201 190.3 29 201 190.9 25 200
0.16 5 192.4 25 143 192.9 26 143 193.6 25 143
0.3 1 189.3 20 - 184.2 20 - 178.3 20 -
0.33 2 190.8 20 332 1BB. 7 20 333 188.3 20 333
0.33 3 191.8 20 255 190.6 20 252 120.7 20 250
0.33 4 192.8 20 201 192.2 20 201 192.6 20 200
0,33 5 194.8 20 143 194.7 20 144 1954 20 143
0.66 1 193.4 16 188.0 16 - 181.1 16 -
0.66 2 194.6 16 332 191.6 16 334 190.8 16 31
0.66 3 195.2 16 255 193.3 16 252 193.0 16 250
0.66 4 196.0 16 200 194.8 i6 201 195.0 18 200
0.66 5 197.8 i6 143 197.3 18 143 197.B 16 143
i.15 1 196.5 13 - 190.9 13 - 182.3 13 -
1.15 2 197.2 13 333 193.8 13 333 121.8 13 3
1.15 3 197.8 13 255 195.1 13 252 194.3 13 280
1.15 4 198.4 13 200 196. 5 13 200 196, 2 13 200
1.15 5 199.7 13 144 198.8 13 143 199.1 13 143
1,64 1 199.0 12 : 193.4 12 - 184.2 12 -

—

.64 2 199.7 12 336 195.9 12 334 1937 12 332

— 48—



1.64 3 2002 12 255 197.3 12 252 196.2 12 250
1.64 4 2007 12 201 198.6 12 201 1981 12 200
.64 5 201.9 12 143 200.8 12 143 201.0 12 143

—

2.46 1 200.9 10 - 195.1 10 - 184.5 10 -
2.46 2 201.3 10 334 197.0 10 334 1940 10 332
2.46 3 201.7 10 255 198.2 10 252 196.5 10 250
2.46 4 202.1 10 201 199.4 10 200 198.4 10 200
2.46 5 203.1 10 143 201.4 10 144 201.3 10 143
492 1 200.4 8 - 1846 B - 1821 8 -
492 2 200.7 B 333 1959 B 333 191.7 8 332
492 3 201.0 8 205 196.8 8 252 194.2 8 250
41.92 4 201.3 8 200 197.8 B 200 196.1 § 200
41.92 5 202.0 B 144 1996 B 144 199.0 B 143
1-2-3. $MF7)

Fig.2-7o 9A% A5 gAEd g $AFSSF L8 el O
go2, & 2= Hid HFH= IVNE Fig.2-7a8] A$5 FUIHH.
YA EY $MAFERS FE AR g Fad, wadEsSE FEIA
YA Y& BUrh Table 2-2+= Hz @9 = HA® 7 189 AT FAF
€ BYPt. ¢oiiE R #4R wAAssie FaEA 016 ¢, 0.33 L,
0.66 2, 1.15 ¢, 1.64 ¢, 223 2.46 ¢ %] $MF7|7 47 25 Hz, 20
Hz, 16 Hz, 13 Hz, 12 Hz, 222 10 Hz2 Jehd. &R clusters) A%+ 8
Hzel 2¥E3 9 Hax7t U o e 3 719 & (1993a)7F w4y s
5 08 HAW WALtE olBstd] 7@ FTUN NUSY JXFr2RY AY
% 71¥ 304 27 Hez, 22 Hz, 16 Hz, 14 Hz, 12 Hz, 11 Hz, 8 Hz §3 viay
A AAHE AGo) Yon, o= ¥AAF R $MFEVN F2 /1¥FI)



of 4%& ¥ A&& At

1-2-4, &) Fo

Table 2-29] kA Fd4+= 4 (3)o] £FEAEE 1480 n/s& o) 53
FE AR AY 1m 2m 3 m 4o 5 pollA8 xXZul4 740 Hz, 370 He,
247 Hz, 185 Hz, 145 Hzs} Hth 37 Hz A S71x2] Ro]s B}, AMEF
AAHAE 2345 Yehlx] g TR 1 oY A$E AYstas, wd
HE7L g 73 AdAs] ozt AX=H, o] Lx= £F MY A
o 2¢ LAE AR ne BGHE JGE] GolAA Fe W F2 A
%1 os @HE FARH U AHF #Y¥E WA (interpolation) #
A& E3Y o] LX4F FY F= Yo A FHFE WFE AHsA A4
ol 7sdtE2 o AT oA ¢ ol4s8 AR:= gt 718 =AYF 4y A
Al $HE RAFEE ANAS myo] W& UAEA &= drte] 49
o2 AFHY + Ut

o]/38 @AM, (1) F4Es AZ 7, (2)FNEH 7 X9 JZFu) AR,
(3) 71EF7] L7} 2% =n, (4) 300 Hz v)gte) =l ool v)zd B
g AHMEPE Holi=, 2.46 12 1 FA12) clusterg 2 m?] Zlolo)A wru}
T A3 AU flFAAE R ol €A% BYe 4G E
AL 4 ok ot 3 JARgE 11,8 MPa (2F 1710 PSI), R4S 5 ng)
Y ol TEY FYUWA 0.31 o) 2,482 0.73 p= F 1 Alo)e) AL W
BN At HE F& ARE & 4 UEHL P N9 9 (1993): gl o
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AFs 288 Ao IPAY 7 Aol W}, THEA HAH U=
OFAd AAds FAFZA2E 96 Ad 2E2]08) 12 Y 2Egns Yo
o, AL F ko Zole AL AFFET TE ALHES AAE Rol: ¥
Az 9 o Polo] AYA 2¢E Aol

2-1. 738 Y=

greEel 96 A9 AEAWS 12 AQ sy AW dole A7
25 oSt 6.25 molrh. WA WHAHe] HUNAs FLRESK TP
(Common Depth Point) AE& HEY A% FEHYE= ZFA 125 o9

3.125 wrt Hof 12 A 22| oj§A] 96 Ad SEI o] nEe 4 W) 7
2 FRAHYEE 48 F At
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A ng Fi4d P45 AFHe PP £add P42
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vl el 25 o] Z+ fAAYEE 240 V/MPa FHE $F 5417 (AMGAT A
Z} HC202 hydrophone) Z47Q7F 0.957 mo] EtZd oz YAHoZ ¥dso] 9
oh. @@ 12 Ad 2EduE Hdg B39 F£FFA7 847 % 0.74 oy
FAHBeR Hdsie] U, wASY Ay A AU AL LW
o, 96 A A2EIuE 12 Ad 2Eguid Hatd =F5FH7 AR
Me Aze Fas o] A@gel AdF v ¥L Had FEH]
(signal-to-noise ratio)& Y& ¢ Ut FPel AUt

2-3, g

FA7] ) BEHE R

sin (nal/As)
Rarrny = {5)
n sin (DA,

9 Aoz gAE + Ued (¥ A9 3], 1987), ol »& AdF U7 %
A, Pe 47 18, AT 20 e A4 TR 2R 3% AT

Ay = ————— (6)

o] Moz EANHH, o & FhF, e 57 #HAUREE, & J43
Agd (H& 4H)o] o|RE X E 71 FHt FUWFez JPgHGe A
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Pa(t )= Pu(t)- Pult) (1)

g9 4o2 JFANE 4 Avt (Parkes and Hatton, 1986). &I2|M Pn(t )& A
A7} 138 719k (13.8 MPa}ol &, Pauft)T ¢ 1.0-1.5 71422 @x{=d) o
2 9As. oARE d¥ol A% 5 ng YHoD ANE RAo|mT P, (i)
€ % 1.5 7Ie] He, 2x7t ARt He YAE 0o (F 42w
8 BAEFE Pur(t)= %1 71Q22 Pit) 8] UREL 0.36% 2 =8 1
3ot miA URAHE 5 @ /A ANE SA-E opHe AARgE
ol g3t Wy x 5wt g YAEF AYL AYIHANEE ]2 AW eX=
3 "ok FAE £ A

461 4 &

HAYE | ko o] 8] Hud HE HHAAFE TPE& 18 2HPE @&
AL gAY AR ABYS Hs-E A3 Yy LyEis BAANE
f4ez ¢ AAEYAYE A3}, o2 go 488 A

L. 9A8% 34 & AL R FAeIYAN 24¢ 373, FMQYez 4
€ A 2YF, B 2,46 L2 S d 2 2 FAE cluster@ 2 m
AEs] ZelodM Ung ARo) FAE AF, FATY X AEy),
Z|XF7) Fo] 4G ZA:, 200-300 Hz7A) 8] NEAAEYS) B LA P
@ ol 4= €A% syl ¢Add.

2. 2B U 2EAWEF, 12 A9 2ERE 96 49 A= A
o, Ao ASE AAnte] SN BlZF y3uf AL WA 4uf B
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THNYEE & 5 Ut EP FUH o2 AL poveoutt 2 Y
€ FANEER A& 5 o TLAFE VA FAlS] B& wAHon}

- HAYE, FR4EY, 5, 2EQY Adse, FXHA 49 F A9
248 Y o, 71EAt 1s, ELA 1 os, W93 H 31250 L
6.25 m7t A3 o= Pydd,
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H3F 1244 AIAHE ol BE s
e = B AL

413 ANdA=z9 45

1-1. AEHE 91X

VI FHE A 6FFAM FAMEYS] BAL HAste 19939 10U 124
g I BT FAE 2FIAER o83 Ykt SAEAS] fA=
Fig.3-13F #th, o] &Me] e 1992 1140 9621d @AY HALE 49
g oo Qlone FUEMA A& 96Ad R 1243 DAAAE umdle I
A 40 AR AFY ¢ U

1-2. #ARgH | WX

L2 @A e VYR SAYE A o] Hde= 87N
2 Z o] RolF & 1380 in'e] &H 7 (sleeve gun: 7AFY o] ),
4712 Z§FLF 25 o9 96409 2EY @ 2FTH 6.25 a2l 124 2EY
W, TR golX /1 &FA|7L BA¢ SN-358 MX 7| F4H], 2elx B ¥
ARAE A A2¥e] 4REo2 FAEY. 7 P FR AGFE o}st
an.

(1) e J3A Y (Energy Source)
Source type : HGS (Halliburton Geophys. Sev.)
high pressure sleeve gun array

Source configuration i 8 guns/string x 2 strings
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34°N

36°N

34°N

36°N

126°F

Fig. 3-1.

128°E 130°€ 132°E

Ship track chart for seismic data acquisition in the East Sea
using a 12 channel streamer.
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(2)

Source volume
Source pressure

Alr compressor

Primary/Bubble ratio

: 1380 cubic inch (22.6 1)

: 2000 psi

: IMF x 2, 138 bar

Peak to peak (0-128 Hz) :
(0-256 Hz) :

1 15,7 {0-128 Hz)

26.3 (0-256 Hz) for the source

20.29 bar-m/string
34.30 bar-m/string

for 5 m depth

96Ad ~Egln] #eo|E (Streamer Cable)

Type
Low noise level
Diameter
Length
Number of channels
Number of hydrophones
Frequency responsa
Hydrophones
Sensitivity
Max, Oper. Depth
Oper. Temp.
Buoyancy fluid
Breaking strength
Cable depth controller
Cable depth leveller

! AMG 45/51

: 1 pbar RMS

: 27 (5.1 cm)

P 2400 o

1 96

: 24 per channel

1 3-1000 Hz

! Model HC20ZE

: 24V/bar or -92 dB
P 100 m

i -5° Ctod40° C

: Aromatic kerosene (Shell SOL K)
1 4500 kg
1 CUS-8301
: RCL-3
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(3)

(4)

Lead-in cable

1100 m

125819 ~2E] ) Hol# (Streamer Cable)

Type
Low noise level
Diameter
Length
Numher of channels
Numher of hydrophones
Freguency response
Hydrophones
Sensitivity
Max, Oper, Depth
Oper, Temp.

Buoyancy fluid

tOAMG 37/43

* 1 pbar RMS

© 43 mm

7o m

t 12

: 8§ per channel

: 3-1000 Hz

! Model HC201

: -82 dB re 1V/pbar
: 100 m

i -5 C to 40° C

! Aromatic kerosene {Sheltl SOL K}

Breaking strength ! 4000 kg
Cable depth controller : CUS-8301
Cable depth leveller : RCL-3
Lead-in cable 130 m
71 ¥ %8 {Recording Instrument)
Madel * SN-358 DMX
Saftware : M2-C, M3-C

Recording format

Sampling inlerval

: SEG-D, 6250 BPI
0,25 ms (12 ch.) to
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4 ns (246 ch.)

(5) X}5P 4 7Y (Quality Control Device)
Trace monitaor + DFM 480 oscilloscope
EPC(9071/T}, Epson printer
MicroMAX System : PC 386 based
Tape drive (STC)
132 column dot-matrix printer

1 monochrome moni tor

o] & o] 934 IMY WA BAE H AMgd 124d 2Egee X
T2 AMGALOl A Mg 2eE Mrje) 22y YAZRE 200 o Lojg FE
T 50 m Hojs] 47, 75 o Aels] sAF 28N 0 o dels dF
Fez FAgdt o 2EFWE AY R 6.25 o2 M FHEEY EHF
ol ¥& ARE D& 4 Ao uMY BAl AP sAFdW 17 A
g9 FEEE 10-200 Hz8) F b cholA 6V/bare] AFE & Ferh 2
Egna] vf@ut&{array response)¥ 240 Hz LTHF o)A Wrg-IHo] Hd
2 golN=& 4A=Ho Ut Pz 5 H#Y =Y THHANA
2,46 1 #39 ge¥yd 24§ AREIEen, URFr= AL air
compressor& ©]-§-3t¢ 2000 psi2 YH3HA FFIHAUL. o] F& A AR
¥ Aol (trigger) A2Y& o848t 3 X FRoz YAt oo ALEE
AP 8] wjA] = Fig. 3-29 et
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. p—he weooo¥
T Tt Tt AN Y
am
3_34Ml .
QUSTERGNT 1 ]2 |3 | fro | njwe|
. vo OFFSET
T aisM | 90M 25M
[ P ala ™
TEOM 75M TTEOM

Field geometry of the acquisition system

Fig. 3-2. Field geometry of the 12 channel seismic survey using the R/V
Onnuri,



423 ASH5AF9 B33

RAT AN GERSE A B3 R AR By 9 e
A dARY. A QAste a4 BT B RBEE FefRAS
= (1) BRY, (2) GAAE, (3) ARy FR, () LHLF, (5) SR
AlZE, (6) 71&A] REE, (7) £4 AX, (8) =AM A drtxle] g Ad,
(9) a4 2=v8] Ag, (10) 7]1&A FAF HHe AA, (12) BAET
ol o]F A& 2/04 W5 Pl M4 AP ¥ FHE gk e
B2 ofrldME AA LAY GAT BAA] AR W5 A8 B2 =g
#u7 w}.

2-1. 3 &3 9 deols] AN

$golA 2FelEE ol 3 MY BT FAle] AEY XNy A &

£ 2.46 19] B 52 FAH A¥ clustero] o) =] A FHol& 2 nY
& WY v A 28y 27EHEs A 20 ol THYL HPPAELR
AAZ = glo] A& 3.3 o oY Hol2 AAANH F7t g} Fig.3-3a
9 3-3b% Z4Z} cluster A& 3.4 n QoA SNY Z 3o dis) HFE 29
Adgez d& 9A4% A9E& AT R FHF YA ZAR Heg.
4 49 AoA, Fh4 Aol 50-200 Hz T HEeA FAHE ¥
Y BEAL nojmw 124d A 2 AR HEAdE cluster W&
3.4 n9] FRoloA WHAHL}

2-2. a5 A=) A

2 1240 2209 A FAFEL 75 pol2B F4H0] A& Bt
COP AtmelA Esfo]23te] FHolE(moveout) Aoj7t ZA gt 2 dAF} &
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180

Amplitude Spectrum (dB)

0 100 200 300 400
Frequency (Hz)
{b)

Fig. 3-3. {a) Computed far-field signatures for the cluster comprising two
2.46 [ sleeve guns and (b) its amplitude spectra,
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Eg4E 388 T THdid @4 A& o8 Aol o4
A Zeel a% oHEuAl ohdAe] A AN Ho dFuAIL FEA o
| 225 4= ¥

2rsE o)t 1249 @y PAE 9% o U AEUEY
AR (offset)e AT 90 n Fxojv} oM Ad e VSRS UHE
7eldls] A5t Az 50 n R 90 nd] F B4 ARHER 2 HAS F
HIEEE FA4HRE. A7 50 09 A4 FHEDE(Fig 3-da)olA, &
CHESALE A8 dFNAE AAF FoE 0.36% P34 fpFAIS
7t ZA8A Jdede AL & 4+ Ak ool H# A 90 nd F3E
(Fig 3-4b) ©3¥Al7l Eddoz MAHUEE ¢ 4 U #HHM A&
90nE e AL AHE o5t AF Pygnt FUEFE YA

2-3. 7lg 5985

YurHE oz TAMT We ¢FHo| § £F ZAMAAM RAH= AP RE
& AN 4 g ¥y gyn gAANE J4E (uwbilical
cable)e] AMeto 2 Hw EAM A 41.5 n2 FABHASG. 71FA FRT
RE= 50-200 Hz B3] ouix7} BESHE A9¥H Y& F AR

12 Ad AESC g o§% WA @A Afelr 222y A% U
7o & o FH=r A 600%rt €k A AU FHEE ZA W)
et A (A3 T 6.25 0 vtk P& wiel ARE FSHAEY
olo] A48l &AMMel &5 ¥ WAL #Z 4xE R ¢ 3ot Y5
ARE SNISE DMX 7| ZAIAHEE o) #3te] SEG-D ERo2 7IFHRR, 42 B
o] 4& o=HE AHU:. TN @AM BAl o]fE TR HF WyE
Table 3-1of 7) A3t 5ic}.
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(a)

Fig, 3-4. Part of the multiple-suppressed stack section with near trace
offset of (a) 50 m and (b} 90 m.
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Table 3-1. Field parameters for the 12 channel high-resolution seismic
survey in the continetal shelf of Korea conducted in 1993,

3 Ao 1¥Mn

A K 2.46 1

49 F71¢4g 2000 PSI (138 7194)

2EP Y] 2o 3nm

U 6.25m

7) B A Xt ls

HEA 1 ms

4y IFNFAEH 64 Hz 18 dB/oct
PES K L8 05 309 Hz 53 dB/oct

715x9 SEG-D 8015 format

A AEv|o] do] 0 n

Aazty 6.25 m

434 AaAY

3-1, EF2ENY

@A xRE MicroMax M28& T2 ol88te) Mdigion Yar AN
Aoz AU IYE AR dAS A5 AWM A AAA
A2 SIG-D RRo 2 71RE WA7IF AR ¥ MicroMax A Mz 8t7] #8cd
Wi ERog HHEART. Fao) A AHE W) #5E ¥ o)F T4
¥H (CDP sorting) &%t}

olv] 7ee nist ol 12 A 2EY 44 Hoj7t 75 nof] EHSHA
Edolagte] FHolgxlo[7l FHo} &xEHo] P{FLAR 124 A&
84 $¢€ 2PN HEY %AY ARzFEH T SE3& o188
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Aot W0 BT ARE WEReR FHAAG. oo dF 2EWI Z
4 54 34n % 3 nod HANER o|F AL AXAF7] A% T
e Ao s 4 ase) AR A (static corcection)F 3.

AR OFPALRE AAHS fEte 3 FEFAG gL A9
180 ms® XA (prediction lag)o 2 AN&e & CUEFHE 795
$}. Fig.3-5a % 3-5b= Z4Z} CPERH {4 A¥ dion. dFPaAlg
AW @ (Fig. 3-5a)elq 1% hFN¥ALA7} 0,363 R-2of 28A deby
3 0.542 Bef 23 GFEVAbsb JEbdE ¥ ¢ 19 E# 0.602 R
A Udehde AR olRET 0.432 ¥I9 HFAPAY 37 OFWAHpeg-leg)
olt}, oJ& CAEZFAL MEW F(Fig. 3-5b), 13 % 23 gFiAdes FE
A AAHRAT 30 FFAe AAEA AT

oEkAIAt AR A85e FEZRA (nigration) & #3led Stelt f-k +
ZRAYE ol 83Ut o] WL WiAgoe] £HQ BHAAEA g& XFo F
AEE 02 (Yilwaz,1987) o] Ao ko] WAPA L] ZFAlzl @73 K54
ExAolr}, ol olgk@ i (stretch factar)i 0.5, Hd FHLFEM4E 250
Hzz2 AAsAon], HFABAM 4 Esol~F Ho|HY(tapering) I
Fig.3-6& T4 ¥8| dsjo|r}

3-2, HAAE AL | MID

dALES FAE 2t W Yrhisl $idte d@dd AmrAdN wol
&o]:r_ g o TIAERH (Peacock and Treitel, 1969) WL WAL A9
7t 72 F2E JE FFHY ol 43 (ninipun phase)s] 33
845 7P, A ABAME GAASFY vIpSA EXEA] Q1A
Huglen M3 g@Agdd Fiiss] Sgasrs HAHFe] ofyt (Walden,
1985). ST HFFAH @ WAAFe v7AA EXEAHE A E qud

—122—



"ia
i !’Effi?f’i

O
N

s

T { jij Iii]'g .
% i iﬁi !‘]] B m} m; i ‘52‘5 ﬁ!i’iﬁj;{ii{
E 0. 4_ !m 5135y 4‘311. i f_{f{‘j ]‘m B{ ] ,§ } 3}‘; j%i] ii!iﬁlﬂﬂmﬂlmﬁil
gi?‘ ﬁ{ !41‘” ]mmj ﬂi '. qﬁi{ i QB 52 Jj«w:éjtaz
5:1133111!11!111 m;é}_ }“5;5 i *i! 1% il e
0.6- l!g ;}1 ﬁ 45‘25’3 iiﬁiﬁﬂﬁ

)
. ! nglg ;1;;11;,,33 .
;22}334;,1 S s:?ziﬁ
(a)

Fig. 3-5. Part of stack section (a) before and (b) efter multiple

suppression using predictive deconvolution.
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Mlgrated Section (12 Ch)

3-6. Final migrated section of the 12 channel seismic survey
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24 PHER/ “MED-¥ (minimum entropy deconvolution - type)”ojg} B F#
=1 ¢]% MID (minioun information deconvolution) Y& Claerbout {1978)
o e MNFgoz ANE o)f AZ/A MDD Wy FoA 73 FE §E
Holg Pes d3AH ik (ARE . 1992).

R 2.46 /¢ cluster TU& olf3e G ¥y WaE (shot
gather)o] thaled Ajglalow MID ¥WeE A8t AE A Fo @@ & zpz}
Fig.3-7a R 3-7be] TA|#%c}t. Fig 3-7be] ebd uig} o] MID ¥e 34
#ol bubbieo] AHEA wave traino} Hiseo] 718 E£#F0] $+FHULE
# F U MID ¥8= A5E AojA(spike)d} A71Z2 YE S Ho=
BARe] BYE FH 4 A MID Yy R o)@ olf e PP JY&
Fig.3-8¢] XA} Fig.3-9¢ dF JUFAE o848 L0y TUER
A ¥ R ol& o]&& e T MYolth MID YHF o] ¢ AYPL Aol
OUgF4 GHE o/ 83t 7o ek fAD NAlge] st o RALSEA
GEbdT 234 MID SEE ol &8ty T YL i zod¥oez 3¢
e (Fig.3-3)3= WL Alojd# BT oz HHE RodGAlde 4A
AR A GANE A4ANS ¢ T& AR R fEQ ez 47
A=

OEdAR AAE FEARE dAdes gAY FAE W8 A7) 9
3] MID& 2-83t%ict. MID WE 9] ol 128 os, Eo]l2d qUERD ¢
A 9o 99 AZd Y (window ) 180 msojoi, WEjAF#E A8 A7 §
8l 3 7} Edo]AE T YA MID PEIE HAda ol@ AN Fgaad ¥
£33t Fig.3-100] MAJE MID 48 §9 ZHAve UdodE 20084 FH2
0.36% F2& 24A A o|HEE thFukAlstsl @4 o TAEHE BAE
QA RE, FEHFA] 0.3 oo EART Ap2) HADL FMHA TEIHA
on ARz PAEe HAFE PHE) Uil Fo. = T3 00U
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(b)

Fig. 3-7. A shot gather from the 12 channel streamer (a) before and (b)

after MID.
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Fig, 3-8 (a) MID filter coefficients calculated for the nearest channel of
the shot gather shown in Fig, 3-7 and (b) the computed wavelet

as the inverse of the MID filter.

—127—



Filter Coef.

Amplitude

Fig.
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3-9,

Spiking deconvolution filter coefficients calculated for the

nearest channel of the shot gather shown in Fig. 3-7 and (b) the

computed wavelet as the inverse of the spiking deconvolution

filter,
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Fig. 3-10, High-resoluticn seismic section after predictive deconvolution
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Tabla 3-2. Field parameters for the 96 channel seismic survey in the
continetal shelf of Korea conducted in 1992,
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g Fd ] 25 m
g 7+ 25 m

7N\ EAIZE 5%
a4 96
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Fig. 3-11, Migrated aection from the 96 channel seismic survey. The survey

line is the the same as that of the 12 channel high-resclution
seismic survey,
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