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Abstract

Study of soil hydraulic properties such as saturated and unsaturated hydraulic conductivity is required in the
environmental investigations. Despite numerous research, measuring saturated hydraulic conductivity using by
direct methods are still costly, time consuming and professional. Therefore estimating saturated hydraulic
conductivity using rapid and low cost methods such as pedo-transfer functions with acceptable accuracy was
developed. The purpose of this research was to compare and evaluate 11 pedo-transfer functions and Adaptive
Neuro-Fuzzy Inference System (ANFIS) to estimate saturated hydraulic conductivity of soil. In this direct,
saturated hydraulic conductivity and physical properties in 40 points of Urmia were calculated. The
soil excavated was used in the lab to determine its easily accessible parameters. The results showed that among
existing models, Aimrun et al model had the best estimation for soil saturated hydraulic conductivity. For
mentioned model, the Root Mean Square Error and Mean Absolute Error parameters were 0.174 and 0.028
m/day respectively. The results of the present research, emphasises the importance of effective porosity
application as an important accessible parameter in accuracy of pedo-transfer functions.
sand and silt percent, bulk density and soil particle density were selected to apply in 561 ANFIS models. In
training phase of best ANFIS model, the R2 and RMSE were calculated 1 and 1.2x10-7 respectively. These
amounts in the test phase were 0.98 and 0.0006 respectively. Comparison of regression and ANFIS models
showed that the ANFIS model had better results than regression functions. Also Nuro-Fuzzy Inference System
had capability to estimatae with high accuracy in various soil textures.

Keywords: Saturated Hydraulic Conductivity, Soil Physical Chracteristics, Adaptive Neuro- Fuzzy Inference
System
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