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Abstract

A physical model was developed to explain the soil pore size distribution and then the partially-saturated hydraulic
conductivity curve (K(0)). To consider the effect of soil pore tortuosity, 4 tortuosity models were combined with the
developed model and the results were compared with the results of common models including the Brooks Corey-Mualem,
Brooks Corey-Burdine, van Genuchten-Mualem, and van Genuchten-Burdine models. To evaluate the model, 12 soils were
taken from the UNSODA database and the fitting parameters of water characteristics and partially saturated hydraulic
conductivity curves were obtained using RETC software. The results showed that the developed model incorporated with
the Marshall’s tortuosity model, estimates soil properly the K(6).. Among the common models, the van Genuchten-Mualem
model estimated the best results. Unlike common models, the physical model doesn’t need any emperical parameters, so it
can be upscaled for large media and can be used in cases with little available information.



