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Horizontal Distance Correction of Single Channel Marine Seismic Data
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Abstract : Horizontal-axes on the seismic section have been represented in a distance unit by applying horizontal-distance
correction transformation on a 2-D seismic section of single channel marine seismic data. By drawing horizontal-axes
in a distance unit, distortion of horizontal distances shown on the seismic section when the ship speed varies during a
survey can be diminished considerably. Position information obtained by GPS and stored in each trace of seismic data
as well as data collection windows were used for horizontal distance correction. The minimum window length was decided
by considering ship speed and shot interval, and the maximum window length was determined by reflecting radius of
the 1st Fresnel zone. In choosing an optimum window length, horizontal resolution and stacking effect were considered
simultaneously. By applying horizontal distance correction we could get a 2-D seismic section which is considered as
reflecting the real subsurface structure analogously.

Keywords : single channel marine seismic survey, seismic section, horizontal distance correction, window length, ship
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Fig. 1. Layout of shallow single channel marine seismic survey.
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Table 1. Data acquisition parameters.

Sampling Interval 0.2 msec
Number of samples (Record Length) 800 (160 msec)
Shot Interval 0.25 sec

Table 2. Data Processing flow.

Gain Recovery
Deconvolution

Digital Filtering

Static correction

Muting

Horizontal distance correction
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Fig. 2. Principle of scale transformation of single channel marine
seismic data.
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Fig. 3. The variation of ship speeds. The speed varies from 0.6 m/sec to 1.6 m/sec.
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Fig. 4. Seismic sections after horizontal distance correction with various window lengths, (a) L=1 m, (b) L=3 m, (c) L=6 m, (d) =10 m.



Wl A sl et ARe) $5AY 1A 249

Shot Number
Py hsiad 2600, g 3080 080

H

Two Way Travel Time(ms)
3

5

(a)

Distance{m)
288 ase son 00 1m08 1200

Two Way Travel Time(ms)

(b)

Fig. 5. Seismic sections for comparison of horizontal distance correction. (a) before correction. (b) after correction.
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