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× Motivation

The knowledgeof flow in fracturedaquifers is fundamentalto a
better explorationof water, petroleum,and useas storageto high
intensityradioactivewastes. Also, to previewthepreferentialway of
contaminants. Numerical models can assist in predicting, using
fractureaperturevaluesasinput.

X-ray microtomography(micro-CT) is a non-intrusive technique
that provides 3D interior images of solid objects with spatial
resolution of a dozen microns. However, the size of a fractured
basalticrock samplethatcanbeanalyzedis around2 inches.

The use of Multi -point Geostatisticsmethods(MPS) can increase
the representativenessof a data obtained by micro-CT through
characterizationandreproductionof randomdistributionpatterns,as
theaperturevalues.
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× MaterialsandMethods

Here, we use two MPS algorithms to reproduce random
patterns of distribution of aperture values using a training
image(TI) of a fractureplaneobtainedfrom a 3D micro-CT.
The imagerefereeto a cylindrical samplewith circa 28 mm of
lengthand24 mm in diameterbuilt asa 938Ĭ838 pixel matrix
size with voxel dimensionof 13.01ɛm. The aperturevalues
rangingfrom 0 and500ɛm(Lucaset al., 2019).

The Direct Sampling-DS (Pixel-Based) was adapted from
Mariethozet al. (2010), andthe Multi -ScaleCrossCorrelation-
based Simulation-MS CCSIM (Pattern-Based) was adapted
from Tahmasebiet al. (2014), both in Pythonv 3.6.7. The PC
configurationwasIntel Corei7-7700HQ, 2.8 GHz,16 GB RAM
and1 TB HD.

A sensibility analyzesof parameters/factorsthat govern the
performanceof both algorithms were made. The number of
simulationswas 10 for eachcombinationof parameters,with
histogramanalysis(absoluteaperturevalues).
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× Results
DS parameter:
Numberof closest 
neighbors n

Otherparameters: 
Maximum fraction of TI 
to scan f = 0.1 
Distance threshold t = 0.1
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n = 20 n = 40

n = 60 n = 80

* averagetime in simulations

time* = 6 hours time* = 13 hours

time* = 19 hours time* = 25 hours



× Results
DS parameter:
Maximum fraction of 
TI to scan f

Otherparameters: 
Number of closest 
neighborsn= 20
Distance threshold t = 0.1

05/05/2020 5

f = 0.10 f = 0.25

f = 0.50 f = 1.0

* averagetime in simulations

time* = 7.5 hours time* = 8 hours

time* = 12 hours time* = 13 hours



× Results
DS parameter:
Distance threshold t

Otherparameters: 
Number of closest 
neighborsn= 20
Maximum fraction of TI 
to scan f  = 0.1
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t = 0.10 t = 0.25

t = 0.50 t = 1.0

* averagetime in simulations

time* = 7.5 hours time* = 6.5 hours

time* = 6 hours time* = 4 hours



× Results
DS parameter: 
Conditional data

Otherparameters: 
Number of closest neighbors
n= 20
Maximum fraction of TI to 
scan f  = 0.1
Distance threshold t = 0.1
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Difference between mean 

values of simulations and TI
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