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Attenuation of the constant travel-time noises recorded in the portable

multi-channel seismic reflection data

Ryo Miura'™, Hikaru Iwamaru', Naoto Noguchi', Makoto Ito!,

Mikiya Yamashita?, Yasuyuki Nakamura®, and Seiichi Miura®

Portable multi-channel seismic reflection (P-MCS) system of the Japan Agency for Marine-Earth Science and
Technology (JAMSTEC) was implemented in 2011. The constant travel-time noises have been appeared on the seismic
shot gather of this P-MCS system since its implementation. The noises have been recorded on several active sections of the
streamer cable, randomly. Although it is inferred that the constant travel-time noise is caused by the electrical property of
the streamer cable, it doesn’t lead to fundamental solution currently. The constant travel-time noises have similar frequency
and higher amplitude to the seismic reflection signals. Therefore, these noises remain on the stacked data, and overwrite
reflection signals. In order to suppress the constant travel-time noise effect, it is necessary to attenuate only the noise, which
distinguished from the seismic reflection signals. Here, we attempt to attenuate the constant travel-time noise, and show that
the application of the F-K filter (frequency-wave number filter) can attenuate the constant travel-time noise on the seismic

shot gather.
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Attenuation of the constant travel-time noises in the P-MCS data
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Fig. 1. Location maps of the P-MCS survey area. (a) Survey lines of the Japan Trench (~2016). (b) Bathymetry with locations of seismic lines
HDMY027, HDMY033 and HDMYO077. SP No. (red) and CDP No. (blue) are also plotted.
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Fig. 2. Example of the P-MCS shot gathers with three air-gun shots (HDMY077). SP1139 and SP1140 include the constant travel-time noises (see
Fig. 1b for location). The constant travel-time noises appear on several active sections of a streamer cable. SP: shot point number.
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Fig. 3. CDP-stacked seismic profile (HDMY033) without removing constant travel-time noises. Red circles indicate the constant travel-time noises.

See Fig. 1b for location.
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indicates an area of constant travel-time noise appearance. (a) Original plot, and (b) F-K filter designed and applied to the data.
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applied to whole gather, (c¢) F-K filter with channel limitation applied to the constant travel-time noise, (d) difference between (a) and (b), and (e)
difference between (a) and (c).
9. S5ER A X2 E&E Y ay M F Y- (HDMY027 HI#E SP1449, (i XM IbSR). (a) F-K 7 1 )V & —#@Hnl, (b) ¥ v —2KICFK 7 1)V
& —5dtR, ()B4 AP L — ZCBELZF-K 7 1 V7 =@tk (d) () & (b)DESF, (e) (a) & (c) DES.

92 JAMSTEC Rep. Res. Dev., Volume 26, March 2018, 84-95



R. Miura et al.

Channel Channel Channel
96 136 176 56 96 136

1.9

Two-way travel time [s]
o
o
o
ybuals uonosyey

12.1

12.2

HDMY077 SP1140
Fig. 10. Comparison of the reflection strength plot calculated from the shot gather (HDMY077 SP1140, see Fig. 1b for location). (a) Original plot,
(b) F-K filter applied to whole gather, and (c) F-K filter with channel limitation applied to the constant travel-time noise.

10. ¥ 3 v bF ¥ ¥ —Dreflection strength L (HDMYO077 Hl## SP1140, A7 L 1bZM). (a) F-K 7 4 V¥ — @I, (b) &K ICF-K 7 1 V5 —#H]
%, (c) %M A X384 b L — AZIE L72F-K 7 1 )V & — @i,

CDP CDP CDP CDP CDP
24697 22697 20697 24697 22697 20697 24697 22697 20697 24697 22697 20697 24697 22697 20697
8 1 -
| HOWOTT — (a) (b) (©) (d) OF
o 1 g &;\ Fa
‘ = ‘Aftenuated signal fron subducted oceanic plate
9 - | =\
| %\
/ B\
—_ "% . F |
% - \ e E]
£ 10 : —
k]
g
s "T : =
g TR VAR
) [
- gp 7 i
ol /l \\ 5
AN S AN 5 7
nttra b Attenuated constant travel-time noise
13 i u;ﬂlxmm'nl u‘ﬁ.:oor‘mo:!u ankuljl: L4 I.‘RGJI)( 1:1015110 - “:’;1Dﬂfﬂw;‘ﬁl li’ﬁ.hﬂ' ;lmsol : un‘-skm - 400 sk cor /1 @ ml:tw = ff 400 stk cor A/ &

Fig. 11. Comparison of stacked seismic profiles of HDMYO077. See Fig. 1b for location. (a) Stack without F-K filter, (b) stack with F-K filter applied
to whole gather, (c) stack with channel-limited F-K filter applied to the constant travel-time noise, (d) difference between (a) and (b), and (e) difference
between (a) and (c).

11. HDMYO077\2B 2 EAWHOILE. iEIZHIbSIE. (a) F-K 7 1 V¥ —KBEHE AW, (b) F-K 7 1 V¥ —@HGEE G, (o) Z5ER: 2 £ X
BNV = AZBRELF-K 7 4 vy —@REE W, (d) (@) & (b)DET, (o) (a) & (c) DES.

JAMSTEC Rep. Res. Dev., Volume 26, March 2018, 84-95 93



WHEMCS 7= 4 12 BT A E5ER 7 A 2
Attenuation of the constant travel-time noises in the P-MCS data

B A ZOHB L TR L —ADT7 4 VT =285
UEERITOENDT-OTHD.

COF-K74 Vs —RE#EHIZEY, Sk 4 X0l
N L =222V, K74 V7 —® [RIWER ]
12 & o TIRIIAFAE L 2 WESERE A AN THSAHI S
NHZEECZTENTES. IMAT, Fig. 8c & Fig. 1le
OHBAZ LY, BEOFW > 7 FVDBF-KT 4 V5 —
WX o Tl E NG TRWER] IZOoWTH RV H L 2 &
PHERR S L7z, ZuE, kR 4 XoBNn e nw b L —
A% T ANV —DORNRPOBINT LI LT, )4 XDA
RNEANIIHIL, AROESEHEEZ0F THFT
XL7:0THA.

Fig. 12 12" T EAWI L F-K 7 1 V& — [RE#H Ok
BrHEAELLDT, Fig. 305ER /4 Ak L-EEA
Wi & [6] C#iPHCH 5. ¥ 7-Fig. 3 CTHRAF L7 55ER 2 1
A% LIz LGS % Fig. 1212 b 7R L 72, Fig. 120 EA W
LTl —#BIEE L SER, A AN 0
D, F-K7 4 V7 —RE#AIZL ) BBOAWHI ST
Wh, 74Ny —BHORKE, miRo@ ) H13REE T
SRR A AORMERINZ SN D720, FRIZHVIRIEY
o/ 4 ZPTHIEEBANDEE T HIN SR o T
Wb UEOENS, F-K7 4 VY —[REBHOES

CDP No.

16000 15500 15000

14500

14000

FERIZBWT, SER A A0 RITEETH S &
W2 b,

5. Wi

WHEZUMCS v A T A BT AEER 4 XL, [F—
Yayv bEYHF-—NTEE,LLDOTF ¥V ANVDLT 71y
MZBEbH S FRBHIEEDO T v > AN HESTT V¥ A
WCHBT 5.

CDOFEERE ) A XD, T-XFHBIZBWTd/dx=0& 7%
LB IIF-KEE CTk=0 LTREINL. ZofHTz#
H$THFK74ANVY —% &I 52 ETHEER /A XD
IRIEZ 13 RBEE CHHIT 22 &2 TE 5.

Yav bFY YV —EKICFK7 4 vy — % LY
&, HER A ZOHBEL TRV ML =22 LT
TANEY — OB H ), KRR 2L D 3%
HoFHE TRl s s TRWER] 235, 2o [Hl
VER] 232 5728, 74 V¥ — O AHF &S5k
A XML —=RAICRET A2 LT, TTOWEE R L
DOEERE ) A AR WHIT 2 Z EAMEEE %o 7z,

13500 13000 12500 12000

8=

2 km

Seafloor reflection

=
[}
E
% .l; i N > ‘
<] — < -
gl ; [N 7 X
: N : /=
| Paienst _Diff;écﬁnn
12-
8 /\ L
e, ) TR
— o O D, = i
: ) { U A
1 3 I I I I I 1 I I |
1600 1650 1700 1750 1800 1850 1900
SP No. HDMY033

Fig. 12. CDP-stacked seismic profile (HDMY033) with channel-limited F-K filter applied to the constant travel-time noises in Fig.3. Red circles

indicate where the constant travel-time noises appeared in Fig. 3.

B12. &R 4 AWM M L — ACBE L CF-K 7 4 V¥ — % L7234 0 CDPEA W (HDMYO033). ZORFEFIXFig.3 LM U THh 5. FRILIEFig.3

THGERS ) A AHFRAF L T2 fIf 2R T

94 JAMSTEC Rep. Res. Dev., Volume 26, March 2018, 84-95



R. Miura et al.

C o

[2rvive HRE - BB O 2 12137 — & BUSALiEO R
WCBMERIC % o7z, HARMRESEFER S O BUNEA B
e O 7 — & UGB X O B 7 — & LB ¢ B RS
27 o7z, WREERFOBEIERIC I3 A% WS
o 7EnTe TR O A AR L EAA A
e, BLOHLREZHOAMBATIVO T A~ M2 LD
KREFRIIKE (S sz, KREDT— ¥ IZJAMSTEC
M G A 7 — 7 N— A L it 2720n 72 2L T
BT 5.

553k

Butler, K.E. and R.D. Russell (1993), Subtraction of powerline
harmonics from geophysical records, Geophysics, 58,
898-903.

Hsu, H.H., C.S. Liu, J.H. Chang, Y.T. Tsai, and S.D. Chiu
(2016), The suppression of coherent noise from another
airgun source in marine multi-channel seismic data, Mar:
Geophys. Res., 37, 257-268.

=ik, GHERER, UM, AR, L ERl, AR,
B, SRERSE, NTFE— (2013), W< OV T
F v ¥ AOVIHEEAL Y A7 &, JAMSTEC Rep. Res.
Dev., 16, 13-21.

Nakamura, Y., S. Kodaira, S. Miura, C. Regalla, and N.
Takahashi (2013), High-resolution seismic imaging in the
Japan Trench axis area off Miyagi, northeastern Japan,
Geophys. Res. Lett., 40, 1713-1718.

Taner, M.T., F. Koehler, and R.E. Sherift (1979), Complex seismic
trace analysis, Geophysics, 44, 1041-1063.

Xia, J. and R.D. Miller (2000), Design of a Hum Filter for
Suppressing Power-line Noise in Seismic Data, J. Env.
Eng. Geophys., 5, 31-38.

Yilmaz, O. (2001) Seismic data analysis, Society of Exploration
Geophysics, 2027pp.

JAMSTEC Rep. Res. Dev., Volume 26, March 2018, 84-95

95



	Attenuation of the constant travel-time noises recorded in the portablemulti-channel seismic reflection data
	可搬式マルチチャンネル反射法探査データにおける等走時ノイズの抑制処理
	1. はじめに
	2. データとその標準処理
	2.1 可搬式MCSデータ
	2.2 標準データ処理

	3. 等走時ノイズとF-Kフィルター設計
	3.1 等走時ノイズの出現
	3.2 F-Kフィルターの設計と適用

	4. 等走時ノイズの抑制効果
	4.1 F-Kフィルターの注意点
	4.2 F-Kフィルター限定適用と等走時ノイズの抑制

	5. 結論
	謝辞
	参考文献



