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Estimating Soil Unsaturated Hydraulic Conductivity Bésed on Fractals

Geometry

M. Sadeghi', A Jzady™, and B. Ghahraman®

Abstract

In recent years, fractals geometry has been widely used as a useful tool to describe the complex structure of
soils. The model developed by Shepard (1993) for predicting the soil hydraulic conductivity function is one of
the superior works in this field. Although this model is physically based, an empirical parameter, named
tortuosity factor (7), has been used at that, while Shepard did not present any method to determine 7. He only
empirically proposed 1.27, 1.23 and 1.32 as proper values of T for sandy, loamy and clayey soils, respectively. In
this paper, based on fractals geometry concepts, it is indicated that T is related to the van Genuchten power (1).
Based on this, a logical relationship was developed fo determine 7. Moreover, an empirical relationship was
obtained based on regression analysis of measured data of 20 soils from UNSODA database, including sand,
loam, and clay classes. To validate, the mentioned relationships were applied to six other soils from UNSODA
with different textures. The results indicated that, except a few special cases, the logical relationship could not
result in accurate predictions. However, in the most cases, the empirical relationship could significantly improve
the Shepard’s model predictions.

Keywords: Fractal, Shepard, Unsaturated hydraulic conductivity, Tortuosity factor

[,2- PhD student of Water Engineering Department, College of Agriculture, Ferdowsi University of Mashhad
(*Corresponding Author: Email: az.izady@gmail.com)
3-Professor of Water Engineering Department, College of Agriculture, Ferdowsi University of Mashhad

[ R S R R S e T

i



