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K�0��� 8�*2��� �'�t!- � &M� ���(	* 7�2 �� 8�* 

���� 2��� +� �$� +L�4� ����2 +( 7�2 }��L$	(!( �� 
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}��L$	( R�S�- .�� ���� �2K�- :�2�9@* � )2014( 

 )� &�'�( 8�*	4��2�H ���9� U�	��3- �2	� 2�

�$2� &�� �����	$����� 7�2 �� ���'4� �� �:�L�� 8�*

}��L$	(!( � �$� +� +It�/ N9c 7�2 � }��L$	(
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 8�*
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 �	4�� ����� +$�H .���� B6� ��4��� 82��� RM�!� +(

,{� &;{ �+V0�>{{��  �{ �85-1386  �-{ ���  �

97-1396 ���4#$� ��@- .�$�	
 )�S4���2��  2� �* 8�*

 	-  !Y/ 2� +( &� 82����$ +� ��n) PM��� � 	y(���

+�!@� (:�4#�� � 2�;�)82��	�_�� �*� 	-{ (&� ��!

������t .�� �2	�  �  !. 2� � 8	�
{ 2��� &1

_�� 2��� J( ���V- � :�!� ��@*�� � ��@* +� `!�	� 	-

�� � !I1� ���, ��!� ��9$	490� &$��* 8�*	4��2�H .����

�� �+4$��� �)� �4S )6, &Z#� �J$� �	I( �U���	(

�	M ���$�2� �2!� J$K��� � J$� .&/	
 2  

8�*2��!@� � 	0!� N(!9I$� 8�	� K�0��� �'�( 8�	� 

 � 82��� 8�* J�	- +$KL- � � P�I1- .���� 2��!@� 

NZ�
 � 	�SZ- 	�ef- ���V- 8�	� �	V- 	� &�'�( )� 

+=>�� �2	�  �NZ�
) ��1970+� .( �2	� 2!C�� 

&�I��M )	� )� +�����2 �� 2��!@� +@�� �@4$2��0  �4$	$�n

	0!� ���'4�  �	0!�) ��19642��!@� .( +� N(!9I$� 

2!C�� &�'�( ���V- )� 8�	� 8�2���( ���'4�  ��

75  



��������	 ���� �� ������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

 �N(!9I$�)1955�9$ .( +Y��� �� 8�* &�'�( )� 

��������� �4S :� &� +( 8��Z� 	� U���	( J�#I( 
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�*2�@�- �� 7�2 P�I1- � +$KL-  N��$2��ANOVA  2�

�	� l�1�  2�K/�SPSS  :��� :��� 8�	� � �� ���'4�

�������  � ��� 2� +( �$�*	4��2�H 8�*  �� 82��� 8�*

J* U��'- ��V� 2�� ��4���  :!���LSD 2�( +�  .�� +4/	
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)�  +�!@� �$��@�� 8�*	4��2�H���� �� ���'4� �� �* 8�*

2!t +� )� �'�( K�0��� �� ���� &� +� 8�*2��!@� U
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4�5T 1. UN�� S���� ��) ������� ���3�� V!= �� �� ����' ��  W(� ��(TDS �3�� V!= �� � ���'�� X�YEc  �� Q���	��1��

�����(���  

���4#$�  So4 Cl Na Ph TDS Th SAR Ec Hco3 Mg 

���� U	Y� 0.24 0.3 3 7.41 268 170 0.13 420 0.5 0.12 

+�I�@-  0.36 0.3 3.4 7.73 253 187.5 0.285 384 0.9 0.39 

	��  0.18 0.2 3.8 7.52 300 200 0.149 470 0.9 0.18 

?$2�� )�  2.51 0.6 4.2 7.09 455 295 0.844 700 0.9 0.35 

K$	;(  0.19 0.25 2.6 7.87 185 150 0.065 287 0.8 0.08 

�2��W  0.36 0.5 3.6 7.96 326 215 0.109 510 1 0.16 

:�	��*�  0.24 0.4 5.9 7.16 435 320 0.106 680 1 0.17 

7!v*��  0.6 1.4 3 7.83 377 195 0.788 590 0.9 1 

?��!0 	���  0.47 0.4 4.5 7.64 345 255 0.144 540 1.2 0.23 

���� 	Z(�  0.25 0.3 4.1 7.69 301 225 0.1 470 1.1 0.15 

	� +@�W�M  0.19 0.5 4.2 7.95 390 235 0.15 610 0.8 0.21 

���*  0.35 0.2 3.4 7.75 256 190 0.094 400 1.3 0.13 

��  0.38 0.5 3.8 7.61 245 225 0.107 383 1.7 0.16 

+�I�@-  0.79 0.7 5.1 6.28 413 330 0.055 645 2.8 0.06 

�I' 82! 2!@�-  0.21 0.5 2.8 7.2 230 165 0.156 359 0.8 0.2 

�M� ��  0.43 0.4 3 7.48 252 190 0.022 394 0.8 0.03 

:�90�3W  0.2 0.3 3 7.57 225 170 0.077 352 0.9 0.1 

�H�H  0.35 0.3 3.5 8.09 269 200 0.106 420 1.5 0.15 
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  � ��  !. 2� �*�� ���4#$� � �$�H � :�90�3W �+�I�@-
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�� �+4$��� �J$� � U���	(SAR 2� �� ���4#$� K$	;( � 

�*�� 2�  !. ��  � U��'- ��V�82�� �!,� �2�� .

��V$ 2��=� 8�*	4��2�H �� �+4$��� �J$� � U���	(

SAR 2�  !. ��  � 2� �� ���4#$� K$	;( � �*�� +� 

2!. �!#1� U��'4� &� .+� 82!. 2��=� +( 

�� �+4$��� �J$� 8�*	4��2�H � U���	(SAR 2� ��4#$�� 

K$	;( �� ���4#$� �*��  	���)_��	- �$ 	4@( (&�.  2��=�

 �������TDS   !. 2�10 +�  �  � PM��� X�-	-

 	y(���185 �455 �I����$�H � ��!� 	4�0 	� �	
 �� 	-

�� :��� +( &� )!I>� �2����4� �� )� <���� �*�

.&� X��� 8�2���( 8�	� +V0�>� �2!� +=>��  

��V� �> 2� :!	�H ��4#Z@* :!��� �� 2��5  �1 

� ��4#Z@*  [�t!- 8�	� �t2�	�34� ��  .�� ���'4� �*

  ��, T$�4�4 �� :���_�� �*� ��� ��4#Z@* �$	-

 8�*	4��2�HEC  �TDS �2�� �!,� )P<0.01 .(  
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21� 3. ��&'( )�� ,- .���� Q��13�� �(����  

  

4�5T 2. �� ���( ��E�!�( ��� ��E���� �!��G�  ��	- �N��� ��E�!�( � 5���  (��;28� �� �5� ,�L��( �� Z&[  

���4#$�  So4 Cl Na Ph TDS th SAR ec Hco3 Mg 

K$	;( 39/0  09/0  01/0  04/0  16/0  16/0  06/0  11/0  002/0  97/0  

���� 	Z(� 28/0  42/0  01/0  12/0  5/0  65/0  003/0  23/0  77/0  12/0  

�2��W  53/0  11/0  03/0  12/0  44/0  3/0  04/0  35/0  03/0  45/0  

:�	��*�  28/0  29/0  01/0  02/0  16/0  03/0  09/0  36/0  39/0  87/0  

7!v*��  48/0  12/0  006/0  04/0  60/0  88/0  05/0  55/0  13/0  28/0  

?��!0 	���  17/0  43/0  00/0  44/0  04/0  98/0  59/0  37/0  71/0  56/0  

:�	��*�  68/0  07/0  05/0  00/0  35/0  93/0  56/0  04/0  74/0  06/0  

��V� ���V-82��  *  1  2  2  1  1  4  1  2  *  

  

4�5T 3. ��E�!�( � 5���  (��; �� ���( ��E�!�( ��� ��E���� �!��G�  ��	- \N����" 28� �� �5� ,�L��( ��  

���4#$�  So4 Cl Na Ph TDS Th SAR EC Hco3 Mg 

���� U	Y� 32/0  09/0  04/0  00/0  25/0  19/0  22/0  03/0  19/0  81/0  

+�I�@-  94/0  32/0  19/0  78/0  17/0  08/0  71/0  33/0  03/0  39/0  

?$2�� )�  29/0  18/0  12/0  00/0  15/0  33/0  45/0  40/0  25/0  22/0  

K$	;(  01/0  11/0  86/0  00/0  01/0  37/0  55/0  02/0  65/0  76/0  

�2��W  05/0  13/0  1  00/0  03/0  81/0  11/0  09/0  90/0  84/0  

:�	��*�  034/0  19/0  00/0  00/0  83/0  04/0  13/0  02/0  45/0  06/0  

7!v*��  11/0  77/0  60/0  19/0  92/0  95/0  25/0  08/0  95/0  74/0  

?��!0 	���  034/0  19/0  00/0  00/0  83/0  04/0  13/0  02/0  45/0  06/0  

���� 	Z(�  11/0  77/0  60/0  19/0  92/0  95/0  25/0  08/0  95/0  74/0  

�M	� +@�W  68/0  07/0  05/0  00/0  35/0  93/0  56/0  04/0  74/0  06/0  

���*  07/0  11/0  52/0  00/0  79/0  60/0  16/0  02/0  13/0  20/0  

��  25/0  38/0  10/0  92/0  08/0  27/0  39/0  75/0  06/0  03/0  

+�I�@-  00/0  14/0  58/0  03/0  04/0  96/0  05/0  20/0  32/0  61/0  

�I' 82! 2!@�-  12/0  14/0  13/0  00/0  26/0  27/0  67/0  05/0  18/0  94/0  

�M� ��  79/0  91/0  00/0  39/0  20/0  01/0  01/0  82/0  00/0  04/0  

:�90�3W  02/0  32/0  62/0  07/0  11/0  82/0  29/0  43/0  68/0  54/0  

�H�H  01/0  62/0  40/0  04/0  04/0  60/0  47/0  35/0  84/0  81/0  

��V� ���V-82��  7  *  4  13  3  2  1  7  2  2  

��V� �t2�82��  38  *  22  72  20  11  5  38  11  11  
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4�5T 4. ��&'( )�� ,- �����(��0 ��� �E�!]�� V�(�<  

 Ec TDS PH TH Ca Mg Na k HCO3 Cl SO4 

EC 1           

TDS **998/0 1          

PH 368/0 - 358/0- 1          

TH **876/0  **870/0  342/0-  1        

Ca **658/0 **647/0 233/0- **926/0  1       

Mg **961/0 **962/0 *407/0- **868/0  **616/0 1      

Na **964/0 . **969/0 386/0 - **844/0  **597/0 **974/0 1     

K **969/0 **971/0 285/0- **874/0  **660/0 **955/0 **977/0 1    

HCO3 **995/0 **997/0 363/0 - **859/0  **635/0 **957/0 **969/0 **963/0 1   

Cl **753/0 **752/0 287/0- **739/0  **586/0 **770/0 **756/0 **801/0 **783/0 1  

SO4 **988/0 **989/0 362/0 - **889/0  **669/0 **973/0 **979/0 **989/0 **982/0 **786/0 1 

* � ** ��9� V�"�" ��  ^+� �� �(�5  �1 ��  �&� (� 57��  .5��  

  

+�;H ��9$	490� &$��* 8�*	4��2�H 8�	� +=>�� 8���

 �� ���'4� ��  !I1� ���, ��!� � J$� )6, &Z#�

7�2 �}��L$	( 82��� 8�*:�� �+It�/ Q!9V� �*�

7�2 ���$�2� .&/	
 ��L�� ���2 � �$��v� �� 2!(6� 8�*

 8�*2��V�RMSE  �MAE )  ��, A��>�5 � ��L�� (

 �$n�� 8�>� 8�2�� }��L$	( 7�2 +( �$�	
 ��*���

:�� 7�2  � ��!� �$	4;� �� :�!- �� +It�/ Q!9V� �*�

.�� Pt�� 7�2  	4��2�H T$�4� +� +,!- ��SAR � ������� �

 8�>� 2�6L�0001/0 .��� :��� �2 �>� �$	4@( +�;H-
  � J$� )6, &Z#� ��9$	490� &$��* 8�*	4��2�H 8���

 +V0�>� �2!� +=>�� )� <���� 2�  !I1� ���,��!� P(

)  � ��4�� 2�1386 �2�� 8�;4�� � (1396  � �$�	
 ��L��

+�;H +� +,!- �� �$� 2� +( �� RS�� 8���10   �

'�( ���H 8	��3- 2!(6� 8�*	4��2�H 	C� �� )� <���� &�

) P9� A��>� .&� +4��� �2 �4��e ���2 � &� ��	9�4 (

_�� :�!S�� +( �$�, K$	�� +h!� K(	� 2� U�	��3- �$	-

 +( �=.��� 2� .&� +4��� �!,� �2�� 2�	M :� 2� +=>��

 ��!� P( � J$� )6, &Z#� ��9$	490� &$��* 	$��=�

I1� ���,_��  ! 8	�2�( 8�2�� &� 2��=� �$	-

t 8�2���( +( �$�, � ��!� 8�2���({{�� U2! 2� �	�


 ��	- _*�( � �����	$� )� +�IS- � �*�!( B	Y� 	e�

�� )� �> 82!� � x��� _$�K/� PIc �� �9$ ���!-

 .���� ��� <����  
  

�N�����Y  

      ��{��( ��{�V- �I{t� 2!4(�{/ )� <��{�� &�'�( &����

'4{{�  � P{{9�-) &{{� [{{I4S� B2�{{Y� 8�	{{� )� �� ���

 �:�2�9@*2012���� �� _*�wH �$� 2� .( <���� �'�( 8�*

     	{C� �� +{=>�� )� ���{$�2� &{;, 	4�0� K$	�� +h!� )�

  :� ���{9� U�	{��3- ���!�W � 8�2���( �)	�   �{. �{*

 �  82�{�� 8�*1386   �{-1396     �{2	� .�{� ���'4{�

{{�� N(�{{9I$� � 	0!{{� 8�{{*2��!@� )� <��{{�� +{{( ��� :�

   8�2��{�( � )	{� B2�Y� 8�	� X��� +=Z. 2� +=>��

   � :��{�@;. A{�=1- T$�4� 2� K�� XI>� �$� � �2�� 2�	M

) :�2�9@*1396     �{����	$� )� &{�'�( �{2	� +{� +( (

�	� &�� T$�4� .����� :��� �2 T$�4� ��@* ��4���	H ����

R��{{� ��4{{#Z@*�{{� :�{{�� �{{'�( 8�{{* ��{{� �{{*�

�2�H 8�*	4�EC  �TDS ��V� &Zy� ��4#Z@*  8!{M � 2��

 _$�K/� �� 	�$� U2�Zc +� .�2�� �!,�EC  �TDS    2!{. +{�

P{{��M �{{� _$�K{{/� �;,!{{- �{{��$)P=0.0001 (pH   �{{;�-

  �{� :�{�� +( �2�� �'�� +>��2 +( &� 8	�34�   �{� �{*�

  _$�K{/�TDS  �EC  2��{{=�pH  �{{� _*�{( .�{��$  T$�{{4�

:�2�!�n!H	4��) ���$ &$��* 8�*	4��2�H ���9� <$�!- (:

  :�{�� J$� )6, &Z#� �  !I1� ���, ��!� ��9$	490�

�� ��� ��$� :���  !. 2� �9$	490� &$��* &CI| +( �*�

      ���� 2�	{M _{�!H &{1- �2 &{�� �� �{@( �I�� _S�

  8�{*	4��2�H 	y(� &CI| ��� :��� T$�4� �I( 2!. +� .&�

0�>� �2!� +=>�� �����	$� )� �'�(    �{�$�K/� �{��2 +{V

      	4{�0� &{�� �1>{ � �{����	$� )� &{�'�( ��� ��2��

    	$��{{=� 	y(��{{� �{{�� .���{{� :�{{�� �2 �{{!#1� �{{��2

     2� J$�{ )6{, &Z{#� � �{9$	490� &$��* 8�*	4��2�H

   !{. 2� �h�2� 8	�2�( 8�2�� � 8K(	� A.���10    �{

:��� 	�� �$� +( ��� :��� �2     <��{�� 82�6{
 	�ef{- ��{�*�

�=>�� )  &{���	� :�K�� _$�K/� � �$��@�� 8�*�!( �� +

��W �� )�    <��{�� :�	$�{� �4{#$�� +( �2�� �2 +=>�� 8�*

 ~�{{10 �2 �-����{{M� 	{{�� �{{$� m!{{Y� 2� +{{=>�� +{{� )�
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  � 2� :�2�9@* � 8�� .����@�1395   +{V0�>� �{. 8�

   �2 &{�� �{$� 2� �����	$� )� �> &/� m!Y� 2� +(

 2� +{( ���!@� :�ca� ��4���    �{  !{.  8�{*1381   �{-

1388   	4{�0� &�� �����	$� )� �> ��	-3    &{/� 	{4�

  �{� K{�� 	�� �$� � &� ��	( ���H    :�{�� 	{4;� 2� �{��!-

  !. 2� &�'�(10 �2��  �  .�{��� +,!- P��M +V0�>� 8

 ������ P/�1� 2� +( �L�    8��{$� U�{�2�K
 �{. � �II@0�

?�� _$�K/� ��	� �� 	Z�   �4{/2 n�{� � �0�    �	{( 8�{��

   � ��{� ���� �{��� A.��� 2� 8!, Un�K� _*�( � ����

    _$�K{/� +{� +{,!- �60 &#�� ��y4#� 	�� �$� �� J* :�	$�

�� �
�!{0� � ����	$� )� <���� �� +$�2   �� �0�{@4�� 8�{*

 ��2� �8�2��{{�( B2�{{Y� 2� �$��@�{{� 8�{{*�!( A{{$	.

)�{{h�/ &{{;, &{{�� �{{$� 2� �$�4{{�2 � 8	;{{� 8�{{*

( � 82��$�H     2� �{����	$� )� ���4{#$� �>{ &{/� _*�

_�� �4#$�� l�	$� U�2���  .��	
 	-  

  

4�5T 5. V���� ����� �1� %�� ���"��&'( )�� ���5*� ����  

2��;  
M��N���  ) �37�� Q1;IDW(  Spline Trend 

RMSE MAE RMSE MAE RMSE MAE RMSE MAE 

EC ��$� �I��  ��$� �I��  17/0  03/0  7/3  14  $� �I����  ��$� �I��  

SAR 19/0  03/0  0001/0  0001/0  01/0  0001/0  2/0  04/0  

TDS  55/0  88/0  01/0  01/0  02/0  05/0  25/0  3/0  
  

21� 4. ��#0��&'( )��  (�L�- ���5*� �� 4�3*� 5��T �(�� � H�5� ,AT )]!� ��1���1'( )�(5� ����`�� 5��  
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.����  

�(�( � .Q ��Z�9� �.B �������� ) �1396���$�2� ( � P�I1- 

���2 &�'�( <���� )� �����	$� &�� 	��ZLc 8�	� 

B2�Y�  .8�2���(+4/�$ +$	������ �$!� 8�* ����

 �8�	�2�( �2��11 �2�@� �21� 114-124. 

) 2 �2!@, �.� ��(�( �.: �8��1395 )� �> &/� .(

:�	Z, &���	� �!�� � �����	$� &�� :�!S�� 2� 	


	0 :�4� 	4�0�  � ��V�Z. l�1� U�	.�S� +IL� .:�4

J;� �2�@� �JL�H � 107 -126. 

2������ .x ��@$	( 8��K;�� ) �1396(  �$��/ P�I1-

 �� �����	$� )� &�'�( 2� 	eg� �$��@�� 8�*	4��2�H

 �� � �I��c P�I1- ?��9- �� ���'4� ���� 8�*  82���

����� &�� :8�2!� OV0�>�)- (:�M2� �� _L� +$	�� .

� �I, .�V�Z. <���� 2� �$��/�	3, U�c�.� +���� � 2�8 �

 ��2�;W �2�@�17 -35. 

) 8	��� .x �8	�H1393�2	� ( ���2 U�	��3- �@( �> 

���4#$� <���� )� �����	$� �� ���'4� �� ���� 2��� � 

J4#� U�c�.� �$��/�	3, )OV0�>� 8�2!� :&�� 

:�,	�(�.� +���� � 2�� �� _L� +$	�� . U�c

 .�V�Z. <���� 2� �$��/�	3,5 )1 :(44-29. 

�*����;,�  �.�82�!*��	d�. ���2 ��=�� d �. 8	Z0��	��.  

2�9���	�M��2 x�. 82�$�@1�� B � Y�{8	� �2 )1393 (

+�;H ���'4� �� )	� ~�10 �� �����	$� )� &�'�( 8���

7�2 ������ 8�* ?�� A.��� :8�2!� +V0�>� 2���

:�	;� :�	I*� � �I, �8r!0�2��*!(� 1 ��! �2�@� �

166 -153. 

��#���H .d ) �1377( ���� 2���)U�2��4�� (?�4#�-�4�!qr 

�������  �:�	;-314 .m  

��#� ) � ���!=V$ .� �����1390 �� �����	$� )� 8	$6H	��3- (

 &$	$�� _��� � ���;� .?�-�4�!qr �� ���'4�

 �2�� .:�	$� 82��K�S��4@� � �2�10� 68-63. 

.d �82�!#;� .� ��$��� ) 2 ��'-�* .) ��'-�* .�1384 (

+�;H X�� 8���  2� �$!, &�� :�!S�� �-�a 8	$6H

7�2 �� ���'4� �� �
�!0� P��=�  8�*Drastic  �GODS 

+=>�� )� ���; &(	� U�=�=1- +4�@(  .:��	� 8� 

�10�t �x��$� �. ) x ���1393( ��	$� )� &�'�( �2	� ���

X��� )�S4�� � 8�2���( � )	� 8�	� 7�2 �$	-

 :� ���9� ��������)+V0�>� 8�2!� 8 :)	| :�4	;� 

:�!$	�(. +$	�� 8r!0�2��*!(��I, � 1 ��! �2�@� �166-

153.  

�10�t �x�. ��$����� x � 8�@���  7)1393(  �'�( ���$�2�

)�X��� )�S4�� � �����	$� 8�*�� �������� 7�2 �$	- 

.� J4#� �� ���'4���$��/�	3, U�c  .K= :�4	;� 2�

�- 8r!0!��!(� ��*�wH �@Ic +���IY/n)-  ���� �������

��� ��!*� ���� � �I,.9 ��! � &#�� �2�@� �91 -5.  

��q�Z.�Z. .Q x )1379( </2 �
�!0� U�KI/ ���� 
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:�4� _*�wH +IL� .:�4#I
8�* &��'� )� ����� 

������� �!Ic 8�2���( � <���� �V�Z.  �I, �:�
	
20 �

.J*� �2�@�  

���V����2�� �.� �!, [L����@�2 � .Q �_S���� �.B �8����� 

) Q1396�2	� ( �$��@��!qr�2��* � ���$�2� �'�( )� 

+�����2 �2���� �7!� :�4�  .:�4�!�+4/�$ +$	�� 8�*

���� �$!� �8�	�2�( ���� �2��11 �2�@� �22 �1 -10. 

�8��;� ) �13788r!0�2��* ( �8�	�2�( �I, ����  U�2��4��

�������  �:�	;-301 m.  

*��H :��K$ �.� ��8	Z(� � .� �_�� }�	;�� ) �1397(  )�

7�2 �� ���'4� �� �����	$� ���� 8�* �2	� 2� 2���

����� U�	��3-- �'�( � �@( 8�*	4��2�H ���9�  &��

�;�� +$	�� .82��K�S�� +V!- � T$�	- �I, �6 �2�@� �

 �J4#��51 -79.  
Davis, J. C (1973) Statistics and Data Analysis in 

Geology, John Wiley & Sons, New York. 

550pp. 

Dorgham, M. M. Abdel-Aziz, N. E., El-Deeb K., 

Okban M (2004) Eutrophication Problems in 

The Western Harbour of Alexandria. Egypt. 

Oceanologia, 46(1): 25-44. 

Gibbs, R. J (1970) Mechanisms controlling world 

water chemistry, Science, 1090-1088: 170. 

Hooshmand, A. Delghandi, M. Izadi, A. and Ali, K. 

H (2011) Application of kriging in spatial 

estimation of groundwater quality parameters, 

African Journal of Agricultural Research, 

6(14): 3402-3408. 

Nas, B (2009) Geostatistical approach to 

assessment of spatial distribution of 

groundwater quality. Polish Journal of 

Environmental Studying, 6: 1073-1082. 

Sarukkalige, R (2012) Geostatistical analysis of 

groundwater quality in Western Australia. 

82  



��������	 ���� �� ������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

Engineering Science and Technology, an 

International Journal, 2(4): 790-794. 

Schoeller, H (1964) La classification geochimique 

des eaux. LASH Publication no. 64, Gen. 

Assembly of Berkeley, 4: 16-24 pp. 

Tikle, S. Saboori, M. J. and Sankpal, R (2012) 

Spatial distribution of ground water quality in 

some selected parts of Pune city, Maharashtra, 

India using GIS, J World Environment, 7(2): 

281-286. 

Tizro, T. A. Voudouris, Κ. andVahedi, S (2014) 

Spatial Variation of Groundwater Quality 

Parameters: A Case Study from a Semiarid 

Region of Iran. International Bulletin of Water 

Resources & Development. 1(3). 

WHO (2006) The Guidelines: A Framework For 

Safe Drinking-Water. In: WHO. Editor.3rd ed. 

Guidelines for Drinking Water Quality. Geneva 

WHO Press, 6-8. 
Wilcox, LV (1955) Classification and use of 

irrigation waters. USDA Circ. 969, 

Washington, DC. 

Yidana, S, M, Ophori, D, Yakubo, B, B (2008) 

Groundwater Quality Evaluation for 

Productive Uses The Afram Plains Area 

Ghana.J. Irrig. And Drain. Engrg, 134 (2): 

222-227. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

83  



��������	 ���� �� ������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

  

 

Spatial and Temporal Analysis of Groundwater and Surface Water Quality 

Parameters of Al-Shater Plain by ANOVA and Statistical Models 
 

M. Sadeghi
1*

 and H. R. Babaali
2 

 

1, 2- Dept., of Geology, Islamic Azad University, Khorramabad 
 

* masoumehsadeghi256@gmail.com 
 

Recieved: 2018/10/8       Accepted: 2019/11/5 

Abstract 
The quality of water varies according to the length of the path and the frequency of liquidation in the 

direction of movement. Therefore, statistical and graphical methods can help administrators by 

locating space for managing water resources in each region. The purpose of this research is to 

investigate the quality of groundwater and surface water of al-Shater Plain for drinking and 

agricultural purposes. For this purpose, from 2007 to 2017, samples were taken from EC, TDS, TH, 

pH, HCO3, chlorine, sodium, SAR and magnesium parameters. For comparing the treatments, 

ANOVA analysis and mean comparison of two independent samples were used. The irrigation water 

classification was also identified with the help of the Wilcox chart. The results of analysis of variance 

showed that there is a significant difference between sodium, acidity, bicarbonate and SAR in two 

stations of Kahriz and control. The evaluation of interlinking methods was done on two important 

indicators of groundwater conductivity and sodium adsorption. Also, all samples are suitable for 

irrigation quality for agricultural use. The study of different models showed that IDW method with 

power 2 was the best method, so for two parameters, mean error and mean square error were 0.03, 

0.17 and 0.001,0.001 respectively. Also, spatial and temporal zoning showed that the two variables at 

the beginning and the end of the ten-year period did not change significantly. 
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