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 Inert١ 
٢ Molecular diffusion  
٣ Brownian motion 
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 Transient = Non-steady١ 
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١ (SLP) Single Layer Perceptron  
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� �
 � )
�
��.0  (�� .@0�X� 8� �� .� �$?
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 ��:8�/�Y 2#�0 7"9��"� (L/T)  
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D* :��
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 ����H�5-10 ����0 20
 H"_�� ."��w �� ��� ) : ��_ � G�=�"�1982.(  

 2/�=� ����� ����( �
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 ��$� �
 �?��_ W0$(�
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�� 1/����K$N �� � ���25 :50 :75 :100  �125 ����0:��� �

 2^�] �� �� ��
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�""T( �	�
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? ��"����
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 �
�X�
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Y ��4-1 20
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Y4 -1- ���
��%	�
� .� b$��� ����� ��� ���	�

�
 ���9�/����	
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3
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min 

7/���"� 
max 

7"9��"� 
average 

O
�""T( >/�U 
CV 

��" � �
�X�
 
SD 

L m 25/0  25/1  75/0  801/16  3549/0  

D50 m 0003/0  0017/0  0009/0  0219/0 0004/0 

ρb kg/m3 1590 1640 1618 949/15  064/16  

N - 38/0  4/0  39/0  0103/0  0063/0  

K m/s  0009/0 0097/0 0051/0 2124/0 0032/0 

vc m/s 0001/0  0004/0  0002/0  0024/0  05E-3158/7  

Α m 0031/0  0168/0  0083/0  1032/0  0029/0  
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 :�@S# .�@? ��-@� �� K
� V/ 2��0 �� .�-/
 .� .Y$( ��

 �����0 �� �@S# .�@? I"�X( 7/
./o 
-_ 8���e0�% (MLP)  .� 
? ��Q��
 .� ���� .�@? B$� 7/
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Coefficient of Variation4 

 Standard deviation5 
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 Levenberg-Marquardt Algorithm 
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� O�$� .� .��� �)4-7 ( 4/� (
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 {$D W�
�� �� .�α  � �
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 l�#β �� W� >"? 8��� �/ >/�U
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١ Multiple Linear Regression method  
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�
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 �(�� K
� ��Q��
 � .!/��� :c/��� ���/��
 �$^-� .� 7""@( >/�U ���(R2) 7"9��"� �EY :

 �5� n���)(RMSE �  I�5� ��5� 7"9��"�(MAE) K$��D .� 
/��� 	��`�0
 ���)4 -8( :)4-9 ( :

)4 -10 (�� �=�� 	
--� 8�"� >"(�( .�
-?��.  

�C =	 �∑ ��Y{	��
xY�� ��Y{	��
��
∑ ��Y{	��
�∑ ��Y{	��
�xY��xY��
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���� =	�∑ ��Y{	�Y
�xY�� r  )4 -9(                                                                               
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� 7"9��"� ���
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 (�� ��
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/�� {$D W�
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Abstract 

Soil dispersivity coefficient is a key parameter in determining the distribution of 

pollution concentration in soil, it is also an important parameter of the advection-

dispersion equation, that it ̓ s measurement is very crucial. Soil dispersivity coefficient is 

also typically difficult to model due to the complexity of the phenomenon. With respect 

to importance of this parameter, this research aims to forecast soil dispersivity 

coefficient by using  Multi Layer Perceptron (MLP) - Artificial Neural Network (ANN). 

whereas studies conducted by number of investigators have shown that the dispersivity 

of soil is dependent on the travel distance, this research also aims to extrapolation or 

interpolation the soil dispersivity coefficient values in each distance.   

 then comparing capability of ANN model with Multiple Linear Regression method 

(MLR). So, the experimental data which measured by chavoshinejad and maroofpur, 

(1389) in the rectangular tank with 1550mm length, 100mm width and 600mm height, 

were used in this study. The collected data related to sandy soil with five sizes of very 

coarse, coarse, medium, fine and very fine and five distances of 25, 50, 75, 100 and 125 

cm. NaCl also was used as a conservative tracer with five velocities. The measured data 

such as transport distance (L), bulk density (ρb), porosity (n), hydraulic conductivity 

(K), average diameter of particles (D50) and the pollutant velocity (Vc) were used as 

input data and  soil dispersivity coefficient (α) was the output of the models. For 

comparison of results, statistical criteriaes such as coefficient of determination ( R2), 

Root Mean Square Error (RMSE) and Mean Absolute Error (MAE) were used. The 

results showed that MLP - ANN with one hidden layer and Secant Hyperbulic function 

(Sech) and R2= 0.987 and RMSE and MAE equal to 0.0004 and 0.0003 respectively in 

testing stage, gives the best result. so, ANN model can be used as a useful tool for 

dispersivity coefficient estimation. The ANN model showes satisfactory performance 

for all extrapolation and interpolation stages. The results also clearly showed that MLP-

ANN can estimate more accurate than multiple linear regression method. 

  

Key words: soil dispersivity coefficient, Artificial Neural Network (ANN), Multiple 

Linear Regression Method (MLR), homogenous sandy soil, water. 
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