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Korea Offshore Seismic Data Processing for Gas Detection
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Abstract : The bright spot is an indicator for natural gas on seismic stack sections, but it is also shown on layers where
the acoustic impedance contrast is large. In order to distinguish sharply between gas and impedance contrast we need
additional detailed data processing such as velocity analysis, AVO analysis and seismic complex analysis including
measures of seismic amplitude, frequency, and phase. In this study, we performed detailed velocity analysis, complex
analysis and DHI (Direct Hydrocarbon Indicator) analysis which is the result of amplitude variation according to the
incident angles. The seismic complex analysis gives us the geological information which depends on geophysical properties
at the interest layer. For the complex analysis, we computed several seismic attributes such as the instantancous amplitude,
the first and the second derivatives of the instantaneous amplitude, the instantaneous phase, the instantanecous frequency
and weighted average instantaneous frequency. Then we applied these analysis techniques to a seismic data of Korea
offshore which had been logged. From the result of this data analysis, it could be said that high possibility area for
gas layer detection has amplitude anomalies in the instantaneous amplitude, the instantaneous frequency and the DHI
section resulting from the AVO analysis. If there are not any other anomalies in detailed data processing, it will have
low possibility for gas layer detection.
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Fig. 1. A processing job sequence.
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Fig. 2. The velocity analysis result by XVA. Semblance, velocity
picking, NMO velocity, interval velocity and NMO results are
shown.
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Fig. 3. Interval velocity profile versus time calculated from NMO velocity at CDP 2000, 2160 and 2200.

Table 1. NMO and interval velocities by Dix's equation

Table 1. Continued
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Fig. 5. Results of the instantaneous reflection and its derivatives for CDP 2160 shown in Fig. 4. () is an input trace, (b) is an Hilbert transform,
(c) is an amplitude spectrum, (d) is an input trace and its envelope, (e) is the first derivative of envelope, and (f) is the second derivative of

envelope.
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Fig. 6. Results of the instantaneous frequency, its weighted average and the instantaneous phase. (a) is the instantaneous frequency, (b)-(¢) are

the weighted average, and (f) is the instantaneous phase.
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