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0.92 0917 ]0.915]0.906 | 0.903 | M3
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100 | 50 | 30 | 20 10 S
0.938 | 0.937 | 0.907 | 0.899 | 0.899 | 0.897 | M1 syl Jebo
0.92 | 0.918 | 0.915 | 0.91 | 0.907 | 0.906 | M2
0.929 [ 0.924 | 0.919 | 0.917 | 0.91 | 0.907 | M3
0.943 [ 0.938 [ 0.935 [ 0.929 | 9.926 | 0.921 | M4
0.984 | 0.978 | 0.969 | 0.966 | 0.96 | 0.952 | M5
0.947 | 0.944 | 0.94 | 0.937 | 0.928 | 0.927 | M6
0.949 | 0.946 | 0.945 | 0.937 | 0.929 | 0.926 | M7
0.964 | 0.957 | 0.955 | 0.948 | 0.937 | 0.933 | M8
0.98 | 0.972 | 0.967 | 0.964 | 0.957 | 0.956 | M9
0.99 | 0.99 | 0.99 | 0.99 | 0.99 | 0.984 | M10
0933 [ 1112 | 1.212 [ 2.33 [2.421 [ 3111 [ ML [ [1pay) e Lauie s
0.935 | 1.119 | 1.222 | 2.335 | 2.422 [ 3.119 | M2
0.954 | 1.116 | 1.023 | 2.344 [ 2.411 | 3.11 | M3
0.932 | 1.101 | 1.20 | 2.17 | 2.411 | 3.011 | M4
046 | 1.17 | 144 | 1.56 | 2.01 | 2.07 | M5
0.912 | 1.098 | 1.221 | 2.104 | 2.321 | 2.650 | M6
0.890 | 1.079 | 1.112 | 2.101 | 2.231 | 3.098 | M7
0.760 | 1.088 | 1.367 | 1.832 | 1.976 | 2.106 | M8
0.51 | 0.620 | 0.896 | 1.098 | 1.198 | 1.302 | M9
0.012 | 0.014 | 0.017 | 0.021 | 0.034 | 0.067 | M10
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Abstract
In this research, the neural network model was applied to estimate the soil temperatures on various depths and
with different times periods in terms of Air_temperature, sunshine and radiation for a given day of the year using
the BackPropagation Network (BPN). Different algorithms were used including; Gradient Descent algorithm
(GD) , Gradient Descent with Momentum algorithm (GDM) , Conjugate Gradient algorithm (CFG) , Quasi-
Newton algorithm (BFGS) and Levenberg-Marquardt algorithm (LM) . Data was obtained from the soil and
water research department / Nineveh province for the period from 1980 —1983 was used, and date included daily
soil temperature on depths of (5, 10, 20, 30, 50 and 100) CM and for three time periods at (9, 12, and 15 hours)
for cultivated and uncultivated soils. The data of two years was used to develop the models and the data of 1983
was used to evaluate the models and comparing the outputs with the data measured. Also, the R? scales and the
root of mean square error (RMSE) were used in determining the match of the measured data and the neural
network outputs to select the best predictive model out of the applied models. Results showed that the (LM)
algorithm proves to be highly efficiency in improving a good predictive model for temperature of various depths
of soil. In addition, this algorithm is also considered the best and fastest algorithm for constructing such models
for any daily cultivated and uncultivated soil at different depths if Air temperature , sunshine and radiation are
available at the three measuring periods for any day of the year .
Keywords : BPN , Gradient Descent ,Gradient Descent with Momentum , Conjugate Gradient Quasi - Newton ,
Levenberg - Marquardt .
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