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Anl mproved Model for Geostatistical Simulation of
Porosity, Permeability and Fracture Parameters
Distributions Using Two Statistical Methods in
Fractured Reservoirs

A H. Etminan and A. Seifi
ABSTRACT

This article presents a method for simulation of continuous and discontinuous fractures distributions in
hydrocarbon reservoirs using the sequential indicator simulation (SIS) method. Then, the effect of fracture
models including fractures azimuth, dip and density is included in the porosity and permeability models. At
the first step, on the basis of the fractures nature four classes comprising of matrix, stylolith and occluded
fractures, vuges (isolated pores) and open fractures were identified using core data of 13 wells in one of the
southern Iran hydrocarbon fields. Next, a model of fractures nature was constructed using SIS method. This
model is used to enhance the accuracy of the porosity and permeability models using Sequential Gaussian
Simulation (SGS) method. For this purpose, only the fractured blocks of the mentioned model were selected
for fractures density, azimuth and dip modeling. Afterward, a novel function named Fracture Effect Factor
(FEF) was introduced to include the effect of fracture distribution on permeability model in fractured blocks.
Then, the permeability model is updated using FEF function. For porosity modeling, fractures nature model
was used as an aid in increasing the accuracy of the work. Therefore, for the mentioned four classes of
fractures, individual variograms were constructed and porosity estimation in each block was performed
based on its related variogram.

In this study, a comparison was made between the performances of the proposed model with that of the
dual porosity model based on a fractured reservoir in the southern area of Iran for a period of 18 years. The
result of this study showed that this method can better estimate the static and dynamic behavior of fractured
reservoirs.

KEYWORDS:

FMI log, fracture density, fracture azimuth, fracture dip, Sequential Gaussian Simulation (SGS),
Sequential Indicator Simulation (SIS).
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