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A study on comparison of spatial aliasing depending on the
array of variable depth streamers in broadband seismic
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A study on comparison of spatial aliasing depending on
the array of variable depth streamers in broadband
seismic

KIM, DAECHUL

Department of Ocean Energy and Resources Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

In order to acquire high quality seismic data from seismic surveys,
exploration design such as sampling, source and receiver configuration is
important. When performing seismic surveys, spatial aliasing may occur
depending on the interval of the receiver. It is difficult to acquire high
quality seismic data in the presence of spatial aliasing. In addition, problems
may occur in the processing of seismic data such as
frequency-wavenumber filtering migration.

In the broadband seismic, the technique using the variable depth streamer
has different signal characteristics depending on the depth of the receiver.
Therefore, the spatial aliasing characteristics will be different.

In the broadband seismic, spatial aliasing was compared depending on the
receiver interval and the depth of the variable depth streamer.

The characteristics of the acquired signals are different when broadband
seismic are compared with conventional marine seismic.

- viii -
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Therefore, space aliasing of broadband seismic and conventional marine
seismic was compared. In addition, the broadband seismic, compared the
ghosts depending on the receiver interval and the depth of the variable
depth streamer.

In this study, broadband seismic data and conventional marine seismic
data were acquired using the reduced seismic physical modeling. Numerical
model data were used for verification.

KEY WORDS: Broadband seismic, spatial aliasing, seismic physical modeling
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Fig. 1 (a) aliased seismic data (b) is f— % spectrum(Choi et al., 2014)
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Fig. 5 NW Australia, comparison of legacy dataset (a) with the new

broadband image (b)(Soubaras & Dowle, 2010)
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Fig. 6 NW Australia, comparison of amplitude spectra of the legacy
dataset with the new broadband data(Soubaras & Dowle, 2010)
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Fig. 7 Over/under towed-streamer acquisition: pairs of streamers

deployed at two different depths and in the same vertical

plane(Moldoveanu et al., 2007)
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Table 1 The parameters of physical modeling and numerical modeling

Physical modeling Numerical modeling
Frequency (Hz) 1,000,000 100
Scale 1 : 10,000
Receiver interval (m) 0.0012, 0.0024, 0.0036 12, 24, 36
Number of channels 24 24
Inner offset (m) 0.020 200

300m

ABS

Fig. 9 A schematic of the seismic exploration in filed scale
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Fig. 11 Shot gather depending on receiver interval: (a) 12m(case 1), (b) 24m(case 2) and (c) 36m(case 3)
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Fig. 12 f—k spectrum depending on receiver interval(physical modeling): (a) 12m(case 1), (b) 24m(case 2)
and (c) 36m(case 3)
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Fig. 13 f—% spectrum depending on receiver interval(numerical modeling): (a) 12m(case 1), (b) 24m(case 2)
and (c) 36m(case 3)
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Fig. 14 The schematic diagram of the streamer depending on the depth of the variable depth streamer
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Fig. 15 Shot gather depending on streamer depth: (a) 28m(case 1), (b) 51m(case 2) and (c) 74m(case 3)
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Fig. 16 f—% spectrum depending on streamer depth(physical modeling): (a) 28m(case 1), (b) 51m(case 2) and (c)
74m(case 3)
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Fig. 17 f—% spectrum depending on streamer depth(numerical modeling): (a) 28m(case 1), (b) 5Im(case 2) and (c)
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Fig. 19 Frequency spectrum depending on receiver interval: (a) 24m(channel
6), (b) 24m(channel 12), (c) 24m(channel 18) and (d) 24m(channel 24)
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Fig. 24 The schematic diagram of the streamer depending on the receiver interval: (a) 12m, (b) 24m and (c) 36m

_42_

Collection @ kmou



F-K Spectrum 5 F-K Spectrum

1 -‘#I

1
=
50 50 ==
e — = N
M ) # | ]
< = -t
2 Py =Y
: g =
g- g- =
@ Q@ -
—_ _
L L
100 100
150 150
-0.04 -0.02 0 0.02  0.04 -0.04 -0.02 0 0.02 0.04
Wavenumber (1/m) Wavenumber (1/m)
() (b)
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Fig. 28 f—F% spectrum depending on receiver interval 12m(numerical
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