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5- Pedo Transfer Functions
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6- Self similar
7- Cluster
8- Heterogeneity
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1- Linear regression

2- Multiple linear regression

3- Multicollinearity

4- Principal component analysis
5- Artificial neural network
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2- fragmentation
3- spherical
4- cubic
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1- Diffusion Limited Aggregation
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1- Co-Active Neuro-Fuzzy Inference System
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Abstract

One of the important aspects of soil is, knowing the relationships between spatial features of soil and quantity
in statistical model. The goal of this research is to estimate saturated hydraulic conductivity by regression and
Co-Active Neuro-Fuzzy Inference System (ANFIS) with using the parameters of Bulk density, real density,
porosity, Fractal dimension of particle size, and clay percent, silt percent, sand percent. So experiment related to
saturated hydraulic conductivity calculation and soil physical properties calculation of soil in 54 points which
were specified 5 by 5 meters. Also, amount of bulk density based on paraffin Hunk, Fractal dimension of particle
size by wet sieve method, the percentage of sand, clay and silt by Hydrometry and saturated hydraulic
conductivity above water table by double rings method was measured. The best regression model for Pedo
transfer function (PTF) was chosen according to minimized the goal function based on statistical parameters R2,
RMSE and MAE. Parameters sand and silt percent, bulk density, real density, Fractal dimension of particle size,
and porosity were chosen as input. In PTF amount of R2, RMSE, NRMSE and MAE, are 0.65, 0.017, 0.96 and
0.012 respectively. ANFIS with four layers input includes bulk density, real density, porosity and Fractal
dimension of particle size and an output layer with the best performance. In this research, the amount of R2 in
the presented ANFIS model in training and test is 0.88 and 0.86 respectively, and RMSE values will be 0.012
and 0.02 respectively. Noticing to sensitivity analysis result, PTF has the least sensitivity than changes in
porosity and Fractal dimension of particle size, on the other hand, it has the most sensitivity than changes in the
values of bulk density, silt and sand percent. ANFIS model is like PTF is more sensitivity than changes in values
of bulk density. In addition, the outcome shows more effect on ANFIS than PTF. Evaluation of models show that
estimation in clay soil is not acceptable, in contract contrast its model for estimate saturated hydraulic
conductivity in soil texture (lom sandy, lom and silt lom) is suitable.

Keywords: Saturated Hydraulic Conductivity, Fractal Dimension, Soil Physical Characteristics, Co-Active
Neuro-Fuzzy Inference System
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