
Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2017.20655

86 (2017) 327–331
August

* Corresponding author.

Presented at the 13th International Conference on Protection and Restoration of the Environment (PRE-XIII), 3–8 July 2016, Mykonos, Greece.

1944-3994/1944-3986 © 2017 Desalination Publications. All rights reserved.

Soil water diffusivity obtained from visual inspection experiment 
and comparison with γ-ray measurements

C. Evangelidesa,*, G. Arampatzisb, C. Tzimopoulosa

aDepartment of Hydraulics and Transportation Engineering, Aristotle University of Thessaloniki, 54124 Thessaloniki, 
Greece, Tel./Fax: +30 2310 996147; email: evan@vergina.eng.auth.gr (C. Evangelides), Tel. +30 2310 996141; 
Fax: +30 2310 996049; email: ctzimop@gmail.com (C. Tzimopoulos) 
bSoil and Water Resources Institute, Hellenic Agricultural Organisation-DEMETER, 57400 Sindos, Greece, 
Tel. +30 2310 798790; Fax: +30 796352; email: arampgeo@gmail.com

Received 30 November 2016; Accepted 3 March 2017

ab s t r ac t
Diffusivity is one of the main soil hydraulic properties. It is a critical parameter for the prediction of 
water transport within the vadose zone. The aim of this paper was to establish the soil water diffusiv-
ity of a soil sample using transformed soil moisture profile. Whisler et al. proposed a method, which 
requires knowledge of the complete soil moisture profile at fixed distances on the soil column. This 
article uses this method, which is more appropriate nowadays according to the available measuring 
instruments, for verification purposes. Our laboratory developed a visual method during horizontal 
experiment, which is simple and takes into consideration profile length observations, sorptivity, initial 
and final moisture content in order to calculate diffusivity. The method is based on the utilization 
of a complex empirical function either with four or three constants to generate the transformed soil 
moisture profile by treating the process as an optimization problem. The required conditions to com-
pute the constants of the empirical function are: (a) the analytically computed sorptivity should agree 
with the experimental one and (b) the beginning and the end of the transformed soil moisture profile 
should agree with the final and the initial water content correspondingly. Once an analytic function for 
the transformed soil moisture profile is determined, then diffusivity is calculated analytically. Integral 
continuity is preserved throughout the process. The regenerated profiles, which were determined with 
the visual method, were verified with measured data points from γ-ray measurements during the 
horizontal absorption experiment and the results were very satisfactory. 
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