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1. Keriging 
2 . Kedah 
3. Centroid Method  
4. Thiessen Polygon Method  



��)*+ � �
��,  -�. %/�0��� 12 ��&�+ 
� 
34� 5�	46 
�3�! �,�
� .... %�&'551 

 

J�� CO0P $�&01; � <��� �J�T� ?	
W5	S � @

 ��
	
@� =��0Z � �)�	8050  ��6��� 7�� �:�;

 � ����<������ ?�9 
� ��� �8�0IA ����� ?���I@� �

CEDJ 	e @J��� ��Q� ���� 3DJ ?�. Kibean	 �

 ����T�9)2014 ( 	� ?	���H 	S  $�	B� ���
��� C�

C��J�� CJ�;��� GA �%H ?��1  �� �����
� ��

 �6@�I ���09�� 	
��1  �� ���%�6�TM  �ETM 

 w���� 3
�M)� CH ��� ��YJ c
��J � @��;��	5

 �� �
j�� �^����9 ?���� ?����YH � �J0T��

 7
�5 C� �6�j�� �� �8�0IA kE6 � �6� GA �%H

6��� 3
�M)� CJ�;��� � @��
.  

    �%H C��� �� �%U�N� $��I�E� CU�L ��

C�)	8 $�0& ��	
� �� GA  �� C�I�E� C� ��0   ?

Taghizadeh Mehrjerdi ����T�9 � )2008  ( ��

�M
 ��� � =U�  �0]�� C� ��_�6�� �� �;	� �J�T

GA �%H ?�9	�����5 @�J��  ����	
� ?�9 TDS  �

EC  �SAR  �TH  �Cl  C6 �� ���%�6� �� $�%I06 �

���� <�� CU&�) `TZ ���
٢(IDW)  � b�_
	H �

b�_
	H0H3 @� C�;��	5 �	H ����� . 	� CU&�P c
��J

 $���	� 7^J�� �WL ?�E; ���� d�6�4(RMSE) 

 	^
� <�� �� C� ���J b�_
	H <�� CH ��� ��YJ

���� ?	 	� .Askari  ����T�9 �)2009 ( �6�	� ��

�J�T� $�	S   CU60� ����	
� GA �%H

=U�  ?�9  �b�_
	H <�� =�> �� ?���A 7��

�Z��� ?� C
�5 ���0  �CU&�) ��W_� `TZ5  <�� �

CU�L @�q �J�QL ?�6 7
�M> ��� ��  CH @J��� ��YJ

CU�L @�q <�� <�� CH  	
�6 C� ���J �J�QL ?�

<�� ���� ?�9 �6� C���� ?	�Q� c
��J ���
 .

                                                           

1. Manyame 
2. Inverse Distance Weighting  
3. Cokriging 
4. Root Mean Square Error  
5. Radial Basis Functions  
6. Global Polynomial Interpolation 
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7. Spline 
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 B�@C)1 .(+ -�.
 �	��D E�:/��� � %��*�� �%���+ 
���=���: ��	 �� 12 ��&� FG �� -�.  

Q 
(m3/s) 

TDS 
(lit/mg) 

EC 
(Cm/mm
ohos) 

pH HCO3 Cl SO4 Ca Mg Na K SAR   

0 

1/65  

901 

165 

9/327  

2490 

255 

510 

3715 

7/6  

9/7  

1/9  

3/1  

7/3  

10/5  

2/0  

6/0  

2/2  

1/0  

74/0  

2/2  

4/0  

9/2  

5/4  

3/0  

3/1  

7/2  

3/0  

9/0  

2/1  

01/0  

06/0  

16/0  

22/0  

61/0  

2/2  

Min 
Mean 
Max 

�\U9 

0 

8/5  

2/19  

206 

7/419  

591 

323 

5/646  

904 

4/7  

1/8  

9/8  

7/2  

7/4  

7/6  

2/0  

6/0  

3/1  

15/0  

26/1  

4 

6/0  

2/2  

5/4  

8/0  

4/3  

6/5  

1/0  

3/1  

8/2  

01/0  

05/0  

23/0  

1/0  

77/0  

24/2  

Min 
Mean 
Max 

���ML 

0 

1/5  

1/49  

243 

7/383  

570 

380 

598 

861 

9/6  

9/7  

9/8  

3/0  

4/4  

3/6  

2/0  

6/0  

1/4  

18/0  

03/1  

4/7  

8/0  

0/3  

9/4  

7/0  

5/2  

8/3  

9/0  

7/0  

4/2  

01/0  

05/0  

98/0  

06/0  

45/0  

25/1  

Min 
Mean 
Max 

$0 ��� 

06/2  

4/47  

270 

215 

400 

3186 

340 

7/619  

4755 

8/6  

8/7  

2/9  

2/1  

7/3  

2/5  

1/0  

8/0  

8/2  

14/0  

15/1  

14 

6/0  

3/3  

31 

4/0  

7/1  

6 

3/0  

4/1  

2/0  

03/0  

05/0  

08/0  

21/0  

76/0  

05/8  

Min 
Mean 
Max 

7���6 

0 

8 

1000 

270 

564 

924 

420 

3/860  

1400 

9/5  

8/7  

5/8  

1/1  

6/3  

9/4  

5/0  

7/1  

2/2  

04/0  

9/3  

6/7  

7/1  

7/3  

6/8  

8/0  

5/3  

2/6  

1/0  

4/1  

7/2  

04/0  

11/0  

74/0  

07/0  

76/0  

41/1  

Min 
Mean 
Max 

b�  G�6  

0 

2/1  

09/5  

155 

3/681  

1259 

240 

1034 

1880 

7 

6/7  

4/8  

7/0  

7/3  

3/5  

1/0  

7/0  

1/7  

1/0  

8/6  

20 

5/1  

7/7  

16 

2/0  

9/2  

8/8  

1/0  

8/0  

1/2  

01/0  

05/0  

44/0  

07/0  

4/0  

05/9  

Min 
Mean 
Max 

o8�� 

0 

7/127  

1886 

192 

9/471  

990 

301 

722 

1500 

7 

5/7  

1/9  

2/1  

3/3  

6 

2/0  

5/1  

5 

04/0  

2/2  

09/8  

5/1  

6/3  

9/9  

2/0  

5/2  

1/6  

1/0  

0/1  

7/4  

01/0  

11/0  

9/0  

09/0  

6/0  

5/2  

Min 
Mean 
Max 

���A	]J 

0 

7/1  

9/16  

205 

7/261  

405 

220 

398 

630 

7/6  

7/8  

9 

05/0  

4/3  

3/4  

2/0  

3/0  

9/3  

1/0  

37/0  

6/3  

7/0  

9/2  

9/4  

2/0  

9/0  

4/3  

6/0  

2/0  

3/1  

0 

05/0  

28/1  

01/0  

12/0  

98/0  

Min 
Mean 
Max 

��T6 

0 

01/1  

9/6  

205 

1/289  

445 

321 

449 

700 

7 

1/8  

3/9  

2/0  

4/3  

15/4  

1/0  

2/0  

5/0  

01/0  

87/0  

4/3  

2 

7/3  

5 

1/0  

6/0  

2/3  

6/0  

2/0  

7/0  

0 

01/0  

15/0  

04/0  

13/0  

47/0  

Min 
Mean 
Max 

VUH 

2/16  

2/101  

643 

195 

389 

787 

305 

597 

1170 

4/7  

8 

4/8  

2/1  

6/2  

6/4  

4/0  

3/1  

7/3  

6/0  

2/2  

5/6  

1/1  

5/2  

5 

5/0  

1/2  

4/4  

4/0  

5/1  

5/5  

1/0  

1/0  

1/0  

25/0  

97/0  

85/2  

Min 
Mean 
Max 

G�r Vq 

0 

03/64  

1096 

205 

2/421  

1122 

330 

646 

1700 

5/6  

8/7  

7/8  

5/1  

1/3  

3/6  

2/0  

8/1  

8 

0/1  

32/11  

3/1  

9/2  

12 

1/0  

0/2  

2/5  

9/0  

3/1  

6/3  

05/0  

14/0  

2/1  

06/0  

88/0  

4/2  

Min 
Mean 
Max 

=5 	�;�  

0 

56 

1000 

160 

8/358  

1320 

250 

5/550  

2000 

8/6  

8/7  

6/8  

25/1  

07/3  

8/4  

3/0  

4/1  

2/9  

0 

85/0  

1/8  

1/1  

5/2  

1/8  

1/0  

6/1  

2/6  

1/0  

2/1  

4/3  

02/0  

13/0  

74/0  

47/0  

78/0  

46/2  

Min 
Mean 
Max 

��TYH 

0 

03/8  

1000 

235 

6/746  

1782 

365 

1156 

2700 

4/6  

6/7  

5/8  

9/0  

3/2  

1/7  

2/0  

3/3  

15 

13/0  

84/5  

7/15  

2/1  

1/6  

16 

3/0  

8/2  

9/7  

1/0  

4/2  

1/9  

02/0  

14/0  

8/0  

04/0  

20/1  

65/4  

Min 
Mean 
Max 

X0QI0q 

0 

4/6  

1000 

201 

4/580  

1848 

319 

2/890  

2800 

4/6  

9/7  

8/8  

1/1  

9/3  

7/8  

5/0  

5/1  

6/8  

02/0  

16/3  

4/18  

1/1  

6/3  

16 

9/0  

4/3  

2/9  

2/0  

7/1  

1/8  

03/0  

14/0  

66/0  

05/0  

95/0  

7/3  

Min 
Mean 
Max 

G��)A	� 
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C�Q5 CYDJ  �QJA ?@��<�� �� ���� ?�9  =��� CH ���
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�   )IDW( C
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	H0H �)Cokriging(   ��
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<�� ���� ?�	� ��E> ?�9 �0  �� ���
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C�)	8 [�_J� �E; ��@� �@J . ��W_� `TZ <�� ��

CU&�) )IDW(  C
j X0U6 	9 <��� 7�  ?�	�

�J m�DJ <��� �� ��L�	; ?	�6�CJ0  �@� ?���	�

�� ���%�6� ���_� Cq	9 � @�H  �I0U6 MH	� C� m�DJ

F
�MJ X0Q_� � ��� CEDJ �A @��� 	 Y ?	� ��

J�� C�6������� X0Q_� m�DJ <��� �J�� 7^ . ��

 <����@D� ?���A 7��  �� CEDJ F
 �� ��H F


 �� ��H ���9 ��@D� �� ���%�6� �� �� [0U�� $�1�N�

�DJ�� �6@� [0U�� $�1�N� �� ?	^
� m @
A 

)(Sanjari, 2011 .  

 � ?0> � �O�
� C
�5 ?���� �Z��� C
�5 ���0 

 CO	) ?���� 	� =TY� =s��� =P ?�	� ?��6 V]��

�� @���� . �C
j C6 �� � �6� ��1Z CT�� C��

�9 C
j =��� =TY  �L�	; � �%N� �?���� ?

�@�  @J�)Johnston et al., 2001 .( 	^��N 


	H��� :	��� 7^J�� 	� w�E�� b�_  � �6� ���

�C 
	�Q� ��0�Z C�;��� /
�� �J �E; 	^��N  7

��  X��	J �
�0  ?���� @
�� 	S�� �A �� CH �0�

 @���)(Sanjari, 2011  .
	H0H C�)�
 C�60  b�_

�� b�_
	H <��  CH @��� MJ C
0J�B 	S�� �A ��

�� }��I �0� .6 b�_
	H �E; /H	  =T� C� ���

��� �� ��� 
�� 7^J�� ��� �@��� �
���
� �8R
� ���

 ��0� 7�N  @�
�	) �� CH @��� C���� �� [�� C� 	�

�	8 ��	> ���%�6� )Yazdani, 2005.(   ���
��� ?�	�

<�� 7
�  �E; $���	� 7^J�� CY
� ����� �� �9

)RMSE(  X�@L �� �A c
��J CH @� ���%�6�)2 (

�6� �@
�	8 C
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) X0�	)1(  

���� =	��
	∑ (� −	�	�	��� i) 2 
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��D�  �	� = 35 	
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�%H 	� 	B0� �6��� 7�� ?�9@J��6  C�;��	5 GA
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 B�@C)2  .(FG �� �&�+ -�.
 �	��D ���2
� �� ���2 E��� -�. H�� ������	 I�� /  

       	�����5                   X@�                   <��                 RMSE 

Cl                          [�� CL��             b�_
	H                 97/0  

																																																					               �608                95/0  

                       ��0          d0T�� CU&�)2                            07/1  

                        �Z��� C
�5 ���0         ���
��^I @�q               02/1  

                                                   d0T�� ���� @�q            87/0  

                                                    ���NO VH ?��0J           01/1  

                                     ?�	H            b�_
	H0H              98/0  

                                                      �608                96/0  

    SAR                          b�_
	H              [�� CL��                 28/0  

                                                              ?�	H               27/0  

																																																	              �608                  27/0  

                  d0T�� CU&�)          ��0 2                               29/0  

               �Z��� C
�5 ���0                 ���
��^I @�q               29/0  

                                                d0T�� ���� @�q             31/0  

                                              ���NO VH ?��0J                29/0  

                  b�_
	H0H                     ?�	H                       27/0  

                                                        �608                    28/0  

  TDS                        b�_
	H            [�� CL��              4/244  

                                                              ?�	H            2/243  

																																																				        �608                   3/242  

                      d0T�� CU&�)       ��0 2                            6/292  

                       ���
��^I @�q     �Z��� C
�5 ���0                1/284  

                                               d0T�� ���� @�q             244    

                                              ���NO VH ?��0J            7/258  

                              ?�	H            b�_
	H0H               9 /242  

                                                      �608                  4/240  

  EC                        [�� CL��               b�_
	H           4/362  

                                                              ?�	H          2/361  

																																																                �608            9/358  

                   d0T�� CU&�)        ��0 2                           1/425  

                 �Z��� C
�5 ���0          ���
��^I @�q              6/382  

                                         d0T�� ���� @�q              1/407    

                                         ���NO VH ?��0J               7/382  

                         ?�	H            b�_
	H0H                  7 /359  

                                                    �608                   8/260  
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C
�5  ?�<�� 	
�6 C� ���J �Z��� ���� ?�9  ���


 c
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 %�	�	 5)�)2 .(%�KD -@�� Cl �EC �� TDS SAR  ��2 B�, ��89 -1388  

 � �
��� ��T
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Abstract 
 

The quality of surface water within a region is mainly influenced by natural processes such as 

precipitation, soil erosion and weathering, geology, vegetation and anthropogenic activities. The most important 

factor is geological formation in watershed and water flow path. In this study, the spatial variations of physical 

and chemical parameters of surface water including EC, SAR, Cl and TDS and factors influence on water 

quality were investigated in the Seimareh and Kashkan rivers in Ilam and Lorestan provinces. For this purpose 

the water quality data sets collected from the 14 hydrometric stations along the rivers during the 1-year (2009-

2011) and analyzed. So the accuracy of  the geostatistical interpolation methods such as kriging (OK), 

cokriging,  and deterministic methods like inverse distance weighting (IDW) and radial basis function (RBF) in 

mapping of the studied parameters were evaluated. The result showed that based on the RMSE criteria, for all 

studied parameters, kriging and cokriging methods were showed lower RMSE while between deterministic 

methods, RBF is better than other interpolation techniques. The investigated variatins of physical and chemical 

parameters of surface water quality revealed the causes of increasing amount of physical and chemical 

parameters in Kashkan River and its tributaries were related to impact of geological formations in the region 

especially Gachsaran and Aghajary.  
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