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Quantitative seismic interpretation of reservoirs based on
the spectral decomposition technique

Bian Li’ en, Yu Qian,Han Zijun and Chen Binbin

(Research Institute of Exploration and Development ,CNOOC Tianjin Company , Tianjin 300452 , China )

Abstract ; Spectral decomposition is a new technique for seismic reservoir research that transforms seismic data
from time domain to frequency domain by discrete Fourier transform or maximum entropy approach. According to
the theory of seismic wave propagation ,this paper deduces the amplitude spectrum expression of thin beds and
confirms their notches characteristics of spectrum, i. e. the reciprocal of notches period equals to the temporal
thickness of thin bed. With this principle,we discuss ideas and methods of estimating reservoir thickness based
on spectral decomposition. In practice , quantitative interpretation of reservoir thickness is realized by establishing
a precise velocity field of targets and computing the first spectral peak frequency in target tuning cube. The ap-
plication shows that the prediction results are consistent with the drilling data,indicating they are credible. Spec-
tral decomposition provides a new approach and method for quantitative seismic interpretation of reservoirs and
has broad application prospects.
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Fig. 1 Sketch of thin bed model
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Fig. 3 Composite histogram of reservoir
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Fig. 4 Spectrum analysis of target layer
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Fig. 9  Thickness distribution of target layer
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Table 1 Comparison of quantitative interpretations of

reservoirs
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