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3.5 kHz subbottom profiling systems are useful for delineating of shallow (up to 10~ 100 m below the sea
bottom) geological structure. These systems are generally used to image geological structures with less than 1 m
of vertical resolution. However swell in the sea is quite often higher than 1 m, causing degradation in the quality
of the 3.5 kHz subbottom profiles. In this paper, we show the quality of digitally recorded data can be enhanced
by the suppression of swell effect. Prior to suppression of swell effect, sea bottom detection procedure was
applied using the characteristics that the amplitude of sea bottom reflection is high. To suppress the swell effect,
we applied moving average method and high-cut filtering method using the extracted water depth of adjacent
traces. Acceptable results were obtained from both methods. In the case of bad quality data or shallow data
interfered with direct wave, the suppression of swell effect is difficult due to incorrect sea bottom detection.
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Fig. 1. Analog 3.5 kHz subbottom profiler data of Line 1(off Jinhae)
and Line 2(off Jeju).
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Table 1. Data acquisition parameters

Line Name Survey Area Sample Interval Record Length S.P. Interval

Line 1  Off Jinhae 0.05 msec 0.3 sec 0.5 sec
Line 2 Off Jeju 0.05 msec 0.25 sec 0.5 sec
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Fig. 5. Enlarged profile of Fig. 3 Line 1 data.
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Fig. 3. Digital 3.5 kHz subbottom profiler data of Line 1 and Line 2.

Fi AHEY 24

2 A&

i

A F4
Halsh A3
2~5 kHzoll

A EY

=X
=

Fig. 40 YERIQIT ¥ A 25 F3

ol

k)

ol

Fig. 6. Bottom detection procedure using the maximum amplitude

within time window.
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Fig. 4. Amplitude spectrum of Line 1

and Line 2 data.
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Fig. 7. Swell effect suppression results using moving average
method and high-cut filtering method.
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Table 2. Data processing parameters.
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L Bottom Detection Swell Suppression Section Plot ~
ine
Name Ratioto  Start of window End of window Max. correction Num. of adjacent Hor. Scale Ver. Scale
max amp. (sec) (sec) (sample) traces to average  (trace interval cm) (length(cm)/sample)
Line 1 0.7 0.045 0.06 30 30 0.025 0.02
Line 2 0.7 0.05 0.15 30 30 0.025 0.02
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Fig. 9. Colored profile of Fig. 8(Line | and Line 2).
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