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ABSTRACT: Recently, Markov chain Monte Carlo (MCMC) methods have been used to sample the posterior distribution of the subsurface properties, such as permeability. In this context, dynamic data, such as production data, are used to guide the characterization of the conditioned reservoir properties. Frequently, the Karhunen-Loève (KL) expansion is used to  represent the permeability field. The KL expansion can give a good approximation of the stochastic process if the ordered eigenvalues decay very fast. Thus, only few dominant eigenvalues are needed to capture most of the energy of the stochastic process. However it is worth noting that for some covariance functions, such as fractal, the eigenvalues may decay slowly and more terms should be retained in the truncated expansion. Alternatively, we propose the use of the LABTRAN-GEO methodology to generate random fields. The method is based on a successive sum of independent Gaussian fields defined on multiple length scales. This methodology allows us to change a specific scale. Like a random walk sampler, the new proposal consists of the previous selected field in which a length scale is randomly changed. The main goal of this work is identify the more important scales involved in the prediction process.

[image: image1.png]

