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Keywords Final English Extended Abstract

Upscaling In this paper we are used as two different approaches; wavelet
Kernel Bandwidth transformation and adaptive bandwidth in the kernel method in upscaling
Wawelet Transformation process of geomechanical parameters of the reservoir. Geomechanics in oil
Geomechanics Parameter field have been investigated compressive strength parameters, Young's
Compressive Uniaxial Strength Moduli, Bulk Moduli and shear Moduli to determine the quality of reservoir

and rock as well as the effect of rock resistance and stress on the behavior of
formations as a result of oil activities. The geomechanical parameters of the reservoir rock are calculated using
petrophysical logs such as acoustic and porosity log. Identifying uniform zones and classifying rock quality requires
looking at geomechanical parameters along a well. Upscaling can be used to ease the use of this classifier. In the
wavelet theory, after the analyze or the desired signal to the desired level, the upscaled signal will be obtained from
the composition of the approximation section of the same level and the remaining samples of the coefficient of detail.
This is the same as multiresolution upscaling. In upscaling using the bandwidth of the kernel function, the threshold
or bandwidth is defined which is in fact a function of the geomechanical parameter variability. Adaptive bandwidth
method can provide a good model upscaling of cells. In areas of high variability, by choosing optimal bandwidth, the
cells remain fine, and vice versa, in areas with smooth changes, the number of cells will be merged more together.
Comparison of the results of the two methods is observed. Under identical conditions, the upscaling error of the
upscaled-optimized model with the kernel bandwidth method is about 1.4 wavelet transforms, and it is also possible
that according to the probable error rate, depending on the threshold and appropriate bandwidth can be used to
determine the number of upscaled block of the simulated model according to the computational time.

Summary

In this paper, wavelet transformation and kernel function bandwidth methods are used as two different approaches for
upscaling process in geomechanics parameters of reservoirs. To implement the wavelet-based upscaling, we introduce
two thresholds, €5 and €, . In kernel bandwidth-based upscaling, the threshold is defined that actually represents the

bandwidth of the kernel function and controls the computational efficiency. The error rate of the upscaling process
using the kernel method is far less than that of the upscaling process based on the wavelet method.

Introduction

Primary geological models essentially contain large amounts of information and include many cells. The upscaling
method has been used by substituting the heterogeneous region consisting o f fine-scale grid cells into a homogenous
region comprising of coarse-scale grid cells to decrease the calculation and computation time. Many studies in the
field of upscaling have been carried out to improve the upscaling methods that range from simple av eraging to the
wavelet-based method with uniform and non-uniform coarsening. In this paper we used a new upscaling method that
called kernel function method with adaptive bandwidth.
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Methodology and Approaches

The variable bandwidth can directly indicate the degree of data variability. The dynamic method is used to determine
the optimal bandwidth. The threshold or bandwidth defined in this problemis controllable so that the rates of change
as well as its maximum changes are determined by the data. The bandwidth upscaling algorithm in MATLAB
software is written by the author of the paper. In wavelet transformation, signal is sequentially segregated into high
frequency and low frequency parts that called sub-bands, and two groups of coefficients are obtained as a result. The
first group, which contains low frequency information, is referred to as the main signal and is called approximation
coefficients and the second group, which contains high frequency information, is called the details coefficients. To
implement the upscaling, we introduce two thresholds, €, and €n-

Results and Conclusions
For each bandwidth or threshold, we have a SSE value and a finite number of upscaled bands . Figure 2 shows the

results of the upscaling for geomechanic property. The optimum threshold value for this feature is 1.2. Upscaling
based on wavelet transformation applied up to level 3 is presented in Figure 3. Signal decomposition is applied with
Haar wavelet. In wavelet transformation, upscaling is carried out in binary format, and in the whole process, there is
no idea about the number of upscaled blocks. In fact, it is impossible to start the process fromthe beginning with the
goal of the number of specified blocks. As mentioned in the kernel-based upscaling approach, we can determine the
number of upscaled blocks of the simulator model from the beginning of the upscaling process. In this section, a
comparison of the upscaling results of the two methods is made. For this purpose, the cumulative error squared (SSE)
as a comparison criterion is used. In wavelet analysis, error value can be determined at each decomposition level. In
his method, the error value is calculated based on the second power of the difference between approximation
coefficients and the main signal. By comparing the results of the two methods, one finds that the error caused by the
kernel method is far less than that of the wavelet method, so that in the same conditions, the error in the kernel
method decreases 4 times comparatively. Furthermore, in kernel results, one can always obtain an idea of the error
rate for the number of upscaled blocks, and thus, with this approach one can also control the computation time.
However, there is no idea of computation time in the wavelet-based upscaling method.






