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A New High-Precision Refraction Static Correction
Method for Seismic Exploration
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Abstract  Static correction is essential and important in seismic data processing. It can affect the integrity quality and resolution of
the imaged section considerably. Errors in the static corrections lead to a less-than-optimum even to false interpretation of the seismic
data set. The application of refraction arrivals to the computed static value is commonly an effective way. In this study a new static
method with refraction arrivals is developed with which both short wavelength static values and long wavelength can be obtained si-
multaneously. Firstly According to CMP refraction time-distance equation the delay time in low frequency and the refractor velocity
at each CMP position are estimated by least mean-squares fitting of a straight line equation for the corresponding CMP traveltime
curve. The delay time at each source or receiver position is determined by interpolation using the time at the CMP positions and is
converted to long wavelength static value on base-level. Secondly the delay time at source and receiver positions and the traveltime a-
long the corresponding refractor between them are removed from original first arrival times and the residual times with high frequen-
cy disturbance are obtained. Then these residual times are decomposed into the short wavelength static correction values at each source
and receiver position. The method was applied to the seismic data with good static results obtained.
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Sketch of near-surface refraction model
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Fig.2 Sketch of CMP refraction model
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Fig.3 Statics trial results for model with flat refractor and undulate topography
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Fig.4 High frequency statics results for the model with undulate refractor and flat topography
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Fig.5 Low frequency statics results for model with undulate refractor and flat topography
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Fig.6 A stack profile in the middle area of Tarim
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