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Seismic Modeling for Inhomogeneous Medium

Youngwan Kim'*, Seonghyung Jang! and Wangjung Yoon?

IKorea Institute of Geoscience and Mineral resources, 2Geosystem Engineering in Chonnam National University

The seismic velocity at the formation varies widely with physical properties in the layers. These features on seis-
mic shot gathers are not capable of reproducing normally by numerical modeling of homogeneous medium, so that
we need that of random inhomogeneous medium instead. In this study, we conducted Gaussian autocorrelation func-
tion (ACF), exponential autocorrelation function and von Kdrmdn autocorrelation function for getting inhomoge-
neous velocity model and applied a simple geological model. According to the results, von Kédrmén autocorrelation
function showed short wavelength to the inhomogeneous velocity medium. For numerical modeling for a gas
hydrate, we determined a geological model based on field data set gathered in the East sea. The numerical model-
ing results showed that the von Kdrmdn autocorrelation function could properly describe scattering phenomena in
the gas hydrate velocity model which contains an inhomogeneous layer. Besides, bottom-simulating-reflectors and

scattered waves which appear at seismic shot gather of the field data showed properly in the inhomogeneous
numerical modeling.

Key words : Inhomogeneous medium, Autocorrelation function, Hurst number, Seismic modeling
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Fig. 1. The scattering regimes for which the magnitude
and radiation characteristics of the scattering are controlled
by the product of the wavenumber, k, and the size of the
scatterer, a(radius) (Pyrak-Nolte, 2002).
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Fig. 2. Random inhomogeneous medium obtained by using (a) gaussian ACF, (b) exponential ACF, (c) von Karman ACF

with Hurst no. of 0.2, correlation length of 50.
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Fig. 11. Comparison of synthetic shot gather obtained by using (a) von Kérman ACF, Hurst no. of 0.2, correlation length of

50, (b) field data in East sea.
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