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Abstract: High-amplitude swell noises (HASN) are very difficult to eliminate from the marine seismic data. In this paper,
we applied F-X filter and median filter in order to suppress HASN. Test data have been acquired on the northern offshore
of the South Shetland Islands in December, 2010. Parts of data have been contaminated by HASN caused by bad weather
during the cruise. We applied F-X filter and median filter to test data with HASN. After F-X filtering, most of non-
coherent noises and small-amplitude swell noises are eliminated effectively but HASN are still remained significantly.
With median filter, HASN was suppressed better than F-X filter, however some of non-coherent noises are still remains.
We applied a cascade of two filters and results show HASN and non-coherent noises are suppressed effectively. After
the cascade of two filtering, it is possible to define reflection layers clearly on the velocity spectrum and to produce

better stacked section with a good signal-to-noise ratio.
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Fig. 1. Regional tectonic setting of the survey area (modified after
Klepeis and Lawver, 1996).
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Fig. 2. Ship track chart of the 2010 seismic survey. Thick solid line
means Korea Seismic Line 2010-1 (KSL10-1). Gray dots indicate
the positions of shot point (SP) 2308 and SP 4590.
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Table 1. Seismic reflection data acquisition parameters of Korea
Seismic Line 2010.

Vessel Icebreaker Araon
Gun array 8 air guns
Total Gun volume 1200 in?
Gun type G-Gun
Shot interval 50 m
Air pressure 140 bar

Recording System
Streamer type

Sercel Seal system
Solid streamer

Streamer length 1500 m
Group interval 125 m
Number of channel 120 channel
Navigation system NaviPac
Recording Length 10 sec
Sampling Rate 1 ms

YA £F Q¥ SHOAE AL gl oste] AaHs

Hgol dshx] Wttt 53], KSL10-1 49| AR S A
70

edut Agol sk atEol Al JERsT

KSL10-1 349 7159 sggo] 542 wetstr] fls)
KSL10-12412] 2ubH (shot point) 23083 oFatah-S-0] 719
715E]A] §& KSL10-23419] Haby 45902] 55 2o}
S7kger A RMS RExkE 283 Fa 247)
H| &} tH(Fig. 3, Fig. 4, Fig. 5). A585 A A5y} g2
A AR k7] wjFo] AEHS Z71SA A AR E
8~12~120~150 Hz®] BAlE] F9+E Zh= e IHE
Z-gstsnt wuby 23082 g3 A& (Fig. 3(a)= ©H <]
oF 5.5%0°] | AHtAPE (seafloor)e] YERIH 5.8, 6.0, 6.3%7}
A WAl 2157F F5lo] yehdth Ald W& 1-309] Aksell
v Ze XF9] stEo]l veh Ad WS 31-909] Aks
oNM= FEgol oFshAl UERsiTE vh AEH S 91-1209]
Az oA = Feol A Fst=E AT Eak 45900 2
® KSL10-2 242 (Fig. 3(b)) 85 A] S4wao] A uhak
O 2 HAFo] MAFHo BHA vlgggo] Bol ofs}
Ak wE 4590 sH-e] ElA e ek 23089 AL
gk F2E HolXW shgo] ofste] ajAw whAbmkel 1
M) WA AAES] HEsA YeRdT).

a5 ki A5E PSR 1200 Aol wEgo)
7158 A=E melsly] flste] Wukd 23083 45909 A4
Z1Z2] RMSHS AA S tHFig. 4). 9k 23082] RMS
H3l= 10.6014 367.602 Huzk2 FAge] oF 3580
et vhH e 45900141 RMSEEe] ®IskEo] gt
o2 AA ko 137914 62.29] oA Wslslt)
tobd BEAlsA] gl H2E RMSHe] & Alds

SFaL 9lem, RMSHe] 60 o dold dpatztso] 7154

=

o

il
M =2 dlo mu Fg

RS 2Nl

1

e
2
o

Aoz AMgSE Fhebke AlA 201

(a) Channel Number
20 40 60 80 100 1 2.0

.I Ep— wl' A T "_ "II "'.l .l: T 'rl'lTll'l"..I- l
] 2 T ) W

LU

Time (s)

(b) Channel Number
20 40 60 80 100 120

Time (s)

6.4

Fig. 3. Shot gathers acquired in different weather conditions. (a)
The shot gather acquired on the SP 2308 with high-amplitude swell
noise (HASN) and (b) the gather acquired on SP 4590 without
serious HASN.
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Fig. 4. Variations of RMS amplitudes with respect to channel. (a)
RMS values of the shot gather of SP 2308 with HASN and (b)
those of the gather of SP 4590 without HASN.
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Fig. 5. (a) Amplitude spectra of SP 2308 and (b) those of SP 4590.
To compare variations of spectrum between data with HASN and
average values, spectra of channel 17 is shown.
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Fig. 6. The result of SP 2308 after applying F-X filter; (a) shot

gather, (b) difference between before and after F-X filter and (c)
the amplitude spectrum of SP 2308.
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Fig. 7. The result of SP 2308 after applying median filter; (a) shot
gather, (b) difference between before and after median filter and (c)
the amplitude spectrum of SP 2308.
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Fig. 8. The result of SP 2308 after applying a cascade of F-X filter
and median filter; (a) shot gather, (b) difference between before and
after the filters and (c) the amplitude spectrum of SP 2308.
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Fig. 9. Flow chart for the suppression of the swell noise.
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Fig. 10. Velocity spectra of (a) before and (b) after a cascade of F-
X filter and median filter.
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Fig. 11. Stack sections of (a) before and (b) after applying a
cascade of F-X filter and median filter. (c) The difference between
before and after the filters.
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Fig. 14. Comparison of signal-to-noise ratio between stacked data
(a) without and (b) with F-X filter and median filter.
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