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Table 1. Statistical description of the studied soil.
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1- Pruning
2- Smoothing
3- Instance based learning methods
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2- N- fold cross validation
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Table 2. Comparison of various parameters effect on Gamma value.
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Sand
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Silt
0.2982 0.0001 0.0095 0.0020 o 5
Clay
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0.3010 0.0001 0.0090 0.0020 IS 6
Organic carbon
ol g st ol
0.3133 0.0001 0.0078 0.0021 FrST 7
TNV
Sl
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EC
4 o]
0.3026 0.0001 0.0105 0.0020 T 9
pH
Ll e
0.2022 0.0004 0.0200 0.0014 & 2 10

Saturation moisture

0.3305 0.0001 0.0088 0.0022 ST oErE e 11
Particle density

AL oo o > 12
Bulk density

0.3823 0.0001 0.0041 0.0026

PS5 ln LB Y

Table 3. Gamma value of five most optimum combinations of input parameters.

LS S LSLQJ:"‘JLT S 5 osled

Gamma Parameters of the combination Combination number
w S ¢ S Culia ol ol s sl ¢ s ¢

0.00004215 S ot A e B sl e 1

Sand, Silt, Clay, TNV, EC, Bulk density
L : S Sl o g 2 sl ge o T S 0y (ke (0

000004208 SAE o e S H o S e 2
Sand, Silt, Clay, Organic carbon, TNV, EC, Bulk density

0.000118 L;_,MLb,a}.aéurle-“;(i}:(ﬂ@‘.ﬁm_uﬁ&;bﬁgw‘&i 3

Sand, Silt, TNV, EC, Bulk density
0.000119 AL o g o o S S Cola o s it Slge (o S o (0 4
Sand, Silt, Organic carbon, TNV, EC, Bulk density
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0.000311 AL o sase o (S S 2y i 3l (U S e 5

Sand, Clay, Organic carbon, TNV, EC, Bulk density
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Figure 1. The tree structure made by Decision tree. (Bd= Bulk density of soil in g/cm3).
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Table 4. Linear models constructed by Decision Tree.
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Table 5. Evaluation statistics for Decision tree in training and testing steps.
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Figure 2. Measured and predicted values scatter for the Decision Tree model.
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Figure 3. Residuals of the Decision Tree model.
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Table 6. Comparison of evaluation statistics for IBk and two distance weighting methods in training and

testing steps.
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Abstract

Background and Objectives: Soil saturated hydraulic conductivity is one of the most important
physical characteristics of soils which affects water movement in soil. Knowledge of this parameter
can help to understand and solve environmental problems. However, measurement of this parameter
by direct laboratory and field methods is hard, time consuming and expensive. Thus, there is need to
use alternative methods based on conveniently available soil properties to estimate it with less effort,
time and cost. Nonparametric methods are new indirect methods to estimate hydraulic properties of
soil, including soil saturated hydraulic conductivity (k). The aim of this study was to use two
methods such as M5P decision tree and an IBk instance-based learning method, which is a classifier
with k nearest neighbors to estimate ks from conveniently available properties of soil.

Materials and Methods: In this study a dataset of 151 soil samples which was collected from a site
in Bojnord province was used. Conveniently available soil properties includig sand, silt and clay
percentage, bulk density, particle density, EC, OC, TNV, saturated moisture and pH. Saturated
hydraulic conductivity was measured with the Guelph permeameter. The Gamma test was used to
determine important parameters for predicting and the modeling procedure of ks. Then, various
combinations of parameters of the data set were compared to each other based on their Gamma
value, to determine the optimum combination of parameters for modeling k;. Using the optimum
combination which had the least Gamma value, the M5P decision tree and the IBk instance-based
learning methods were performed. To improve the IBk, two different distance weighting systems
were used. Finally, evaluation statistics of each model including R% RMSE, MAE and MAPE were
calculated.

Results: The optimum combination determined by the Gamma test which was then used for
modeling, included sand, silt and clay percent, TNV percent, EC and bulk density. The tree selected
bulk density as the most important discriminative parameter and constructed 3 linear equations
for predicting ks, based on the bulk density value. Evaluation criteria calculated for this model
with RMSE= 23.89 cm/d and MAPE= 20.50% didn’t predict k, accurately. Different weighting
systems didn’t improve IBk performance. Also, the IBk model with RMSE=31.23 cm/d and
MAPE=23.24% didn't estimate k, accurately.

Conclusion: The decision tree model performed better than the instance-based learning model to
estimate k. Also, the tree showed some information about the structure of the studied soil.

Keywords: Gamma test, IBk algorithm, M5P algorithm

* Corresponding Author; Email: mdastourani@birjand.ac.ir

AL



