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Table 1. Parameters used as input and target variables in modeling by the decision tree

parameters Significance  Coefficient ~ Standard mean maximum  minimum
level of Variation ~ deviation
pH p>0.5 2.16 0.16 7.55 7.9 7
Electrical conductivity(dS/m) p>0.9 42.72 0.30 0.7 1.69 0.27
Saturation moisture(kg/kg) p>0.44 15.53 0.063 0.40 0.51 0.25
Calcium Carbonate (%) p>0.06 37.19 10.61 28.52 76.5 145
Organic matter (%) p>0.4 35.93 0.54 15 241 0.1
Bulk density p.0.55 10.84 0.13 1.19 1.59 0.96
Clay percentage p.0.37 19.40 5.87 30.25 44 18
Sand percentage P>0.12 46.29 8.25 17.81 47 4
mean weight diameter of dry p>0.99 22.85 0.227 0.99 151 0.56
aggregate (mm)
mean weight diameter of wet p>0.78 38.97 0.150 0.38 0.8 0.12
aggregate (Dg) (mm)
Geometric mean p>0.05 48.7 0.01 0.02 0.064 0.01
diameter(mm)
Geometric standard p>0.19 26 2.66 10.21 18.95 5.53
deviation
Gravel p>0.30 72.29 13.21 18.28 43.7 0.8
Electrical Resistivity (Q.m) p>0.37 38.91 35.28  90.69 170.9 29.39
Dielectric constant p>0.004 43.12 2.62 6.07 14.8 3
Mechanical resistance (Kpa) p>0.000 165.48 519.18 313.7 3881.28 17.58
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Table 2. Comparison of training data error and testing data error

Goal Error training data Error testing data Correlation
variables coefficient
First scenario Second scenario First scenario Second scenario First Second
RMSE %RMSE RMSE %RMSE RMSE  %RMSE RMSE %RMSE  scenario  scenario
PWP 4.7*10°3 3.85 7.6*103 6.16 0.01 9.46 1.74*102 14.35 0.88 0.76
FC 1.03*102 6.61 0.01 4.37 0.03 15.34 4.23*102 18.01 0.83 0.93
o 4.5*102 9.77 4*102 9.19 0.11 22.38 12.1*102 23.27 0.74 0.77
n 24.2*102 75 22.4*102 9.2 0.20 8.32 58.5*102 23.63 0.80 0.73
m 2*10-2 4.32 2.9*102 4.8 0.08 14.89 7.68*102 13.13 0.81 0.77
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Figure 2. Classification of decision tree for target variable of PWP in the second scenario
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Table 3. Decision tree modeling results for target variables

Goal Scenarios The most important faf:t_or influenc_in_g the Children  Leaf node
root node and the initiator of division node
First scenario Clay- Saturated moisture 12 14
PWP Second Organic matter and Calcium carbonate 11 13
scenario
First scenario Saturated moisture 11 13
FC Second Organic matter and Calcium carbonate 16 18
scenario
First scenario Clay- Saturated moisture 14 12
a Second Dielectric constant and Calcium carbonate 18 16
scenario
First scenario Saturated moisture- mean weight diameter of 14 16
N wet aggregate
Second Calcium carbonate-mechanical resistance 13 15
scenario
First scenario  Saturated moisture- mean weight diameter of 16 18
m wet aggregate
Second Gravel percentage and mechanical resistance 12 14
scenario
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Figure 4: Input parameters are included in the second scenario:
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Abstract

Nowadays, the use of new methods to estimate hydraulic parameters such as soil moisture
characteristic curve is considered. The aim of this study was to determine the effective factors in
modeling of moisture characteristic curve parameters, from conveniently available, by the decision
tree and error estimator cross validation and resub stitution were used. In this study, 72 soil samples
were collected from six different tissues from the village of Margalomk and Shahrekord city.
Conveniently available soil properties were introduced into software in 2 scenarios (the first scenario
%sand, %clay, OM%, CaCOs, BD, pH, EC, mean weight diameter of dry aggregate (MWD qvy),
mean weight diameter of wet aggregate (MWD wet) and 65, the second scenario %sand, %clay, OM%,
CaCOs, BD, %gravel, electrical resistivity, dielectric constant, root penetration resistivity). The
results showed that the correlation coefficient for the PWP target variables in the first scenario is
0.88 and in the second scenario the maximum value for the FC target variable is 0.93. By replacing,
geophysical and mechanical properties in the second scenario, the correlation coefficient for the
variables FC and a Which are affected by the structure and texture of the soil increased, and
decreased for PWP, n and m variables, which are more affected by soil texture. %RMSE was also
slightly lower for the FC and a variables in the second scenario than in the first scenario, but in
general according to% RMSE, modeling for all variables was successful in both scenarios.
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