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Simultaneous Estimation of Soil Saturated Hydraulic Conductivity
and Effective Porosity Using Intelligent Inverse
Problem Approach
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Abstract

Soil saturated hydraulic conductivity (k) and effective porosity (f) are the most important parameters to simulate the
processes associated with irrigation, drainage, hydrology, leaching and other agricultural and hydrological processes.
Present methods to measure these parameters are often difficult, time consuming and costly. Therefore, a method which
provides more accurate estimates of these parameters is essential and is considered inevitable. The purpose of this study
was simultaneous estimation of k and f using approach inverse problem. In this study, analytical drainage model of
Glover-Dam was used to simulate the inverse problem method. Also, genetic algorithm was used as an optimization
technique for determination of optimal values of k and f. In order to measure the data required for calibration and
evaluation of the proposed inverse problem model, a physical model was designed and constructed in the laboratory.
The results showed that the proposed method is good for simultaneosly estimating simultaneous soil k and f. Also with
variable f assumption, the prediction error of water table around the drainage was reduced significantly.

KeyWOl’dS: Analytical drainage model, Glover-Dam, Optimization, Water table.

1. Former MSc. Student and Assis. Prof. of Water Eng., Respectively, College of Agric., Univ. of Kurdistan, Kurdistan,
Iran.

2. Scientific Member of Civil Eng., College of Eng., Kordistan Univ., Kordistan, Iran.

*: Corresponding Author, Email: p.fathi @uok.ac.ir

22



	2
	2-abs

