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Studying the Scale Effect and Anisotropy on Reservoir
Porosity and Permeability Parameters Using
Geostatistical Approaches (Case Study)

A. Parhizkar M., V. Rasouli, N. Alizadeh

ABSTRACT

One of the most important characteristics in the reservoir studies known as "determination of porosity and
permeability". Porosity and permeability determination is done by different methods such as experiment on
small samples in laboratory or insitu determination using well logs. The difference between these methods is
due to scale effect as changing in sample volume has different results. In this paper, the scale effect on
porosity and permeability variables from an oil reservoir using geostatistical approaches (basically variance
of mean) are considered. The results of autocorrelation function show that the lateral permeability increases
with scale. This is different for vertical permeability, which decreases with increasing the sample scale.
Study of the variogram function shows that the reservoir is anisotropic. The results obtained by variance of
mean approve this conclusion. So, variance of mean can be used for studying the anisotropic behavior.

KEYWORDS
Scale effect, Variance of mean, Anisotropy, Geostatistics, Representative elementary volume
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2

. Scale effect.

. Scale up.

3. Heterogeneity.

*. Autocorrelated.

. Variance of mean.

. Spatial autocorrelation function.
. Population variance.

. Variance additivity relationship.
°. Population.

', Multiscale exponential model.
'!. Representative elementary volume.
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