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Estimation of the parameters of CTRW model by means of LAT-PIV pore-velocity

measurement

Itsuki ARAYA, Hidetaka SAOMOTO, Yuko HATANO, Takashi MATSUSHIMA

Recently, the CTRW (Continuous-Time Random Walk) model has been acknowledged that it can reproduce

the behavior of substances in the groundwater.

However, the CTRW model has a problem that the

parameters in the model cannot be fixed a priori. In the present study, we propose a method that can
estimate the most crucial parameter, alpha, in the CTRW model with the aid of LAT-PIV method. With
this method, we can visualize the internal structure of porous media. We packed the glass beads into an
acrylic-resin container and filled it with silicone oil, tracer particles dispersed. Laser-sheet light is projected
in the box from the side in order to glow the tracers. With a CCD camera, we obtain successive images of
the tracers. Then a histogram of velocities is generated. To estimate the model parameter of CTRW, we
have to convert the velocity histograms into the waiting-time distribution. We conducted a Monte Carlo
simulation; we choose values of the velocity randomly within the range of measurement. Then we sum
up these values until the total displacement reaches at the pore length. The numbers summed up can
be regarded as the waiting time. By repeating this process we obtained the distribution of the waiting
time. As a result, we found that the waiting-time distribution follows the power law that is assumed in
the CTRW model. We obtained values of beta of the model, which are in the range of 0.4 ~ 1.5. We also
found that the anomaly of the diffusion is stronger in a medium packed with irregular particles than a

sphere-packed medium.
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