
Geophysical Research Abstracts
Vol. 15, EGU2013-7431, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

Determination of water retention curves of rocks by a differential
evolution algorithm
Antonietta Celeste Turturro, Maria Clementina Caputo, and Sabino Maggi
Water Research Institute, National Research Council, Viale F. De Blasio 5, I-70132, Bari, Italy

Several different parametric models have been developed to describe fluid flow and mass transport in unsaturated
media. The experimental data can be fitted to the models obtaining a water retention curve (WRC) which best
describes the hydraulic properties of the soil or rock under investigation.

However, all these models need a complete data set and require an accurate measurement of the dependence of the
matric potential (ψ) on water content (θ) from saturation to oven dryness using methods that are time consuming
and error-prone, especially when investigating rock media.

In this work, a new approach for the determination of the model parameters that best fit the WRC of rocks is
presented. The approach uses a differential evolution algorithm (DE), an evolutionary computation algorithm par-
ticularly useful for multidimensional real-valued problems, to calculate the parameters that best fit the models
to the available experimental data. We show here that with DE it is possible to strongly decrease the number of
experimental data needed to obtain model parameters that accurately describe the hydraulic properties of the rocks.

In this work, we have applied DE to calculate the WRCs of rock samples, using several widely used models. The
measurements have been performed on samples of sedimentary carbonatic rocks of marine origin, belonging to
“Calcarenite di Gravina” formation (Middle Pliocene – Early Pleistocene) and coming from two different quarry
districts in Southern Italy.


