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In recent years, with the increase in population, the quantity and quality of surface 

water resources due to human activity have changed. By studying the effects of 

land-use change on surface water resources, we will be able to understand the 

interactions between land use and water quality. Therefore, the purpose of this 

study is to evaluate the surface water quality in the Mehran plain watershed 

affected by land use. In this study, after extracting land use, the percentage of 

each land use area in the region for four time periods of 2000, 2007, 2016, and 

2020 was determined, then the effects of land-use changes in both wet and dry 

periods on water quality parameters including anions, cations, SDR, TDS, EC 

were examined. Finally, Schuler and Wilcox's diagrams were used to determine 

the drinking water quality parameter. The results showed an increase in barren 

and urban lands compared to agricultural, rangeland, and forest lands. So barren 

and urban lands have increased by 13.2% over 20 years and the number of anions 

compared to the long-term average of 10 years is 14.82% and cations are 21.23% 

and soluble salts of SDR, TDS, EC is 36.9%, respectively, Increased by 18.35 and 

18.30 percent. In most of the studied applications, the trend of changes based on 

the Mann-Kendall test showed an increase, and based on Pearson correlation 

between river flow and quality parameters with all parameters has a negative and 

inverse relationship, which with decreasing river flow, the trend of quality 

parameters increased. Is. According to Schuler and Wilcox's diagrams, water is in 

the salinity range for the study area. The results showed that the increase in 

human activities and climate fluctuations are factors affecting the water quality of 

the Gavi River, therefore, there is a need to manage programs to control land-use 

change. 
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+�� S��7' S��~I4 �4! ;#�0'  ��� _�F 	 D�6(� 8� �� 	 ��1G() ��(` Q��L'	  S�� e�5'�� S��7' !�(� �4

�� � �K1�� D� 2�K�� !�4(1����:. 

�� ���(� u���) �4! q�1�� 	 �# ��� �� ;=M��� ;#�: C�
$6� ;�IJ�� ;�=� �4! ��
�E�� W�
 �4! ��#��4  (#	�j'

����4�� 	 !� (#�� C�
$6� � ������ !�	� () 	 ;=M�� � 	�L�  ��� ;7<�M� ^��� �  .�# () S#�  H4	9:�� � �  

����4�� !�  2���< ���0��TM  	ETM ;� �� S��� 2#�� ��#(�� �����2 nF� ���� � �K1��  ;7<�M� S#� �  .�# ()

 ��	  �  �E��� !(���� C�(��B' ���(� ;�20  +�� �� ;<��1380  �'1399 OU' W]� 	�(  !�4(1����: C�(��B' (� 8�

_�F 	 �<��(' ��	  	  �6 �K��  +	�J) �� ;1F� (: �<��1.(  

                                                      
1 standardized precipitation index 
2 United States Geological Survey 
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 F�)G1: ���+
�� �-��53 ��5�	� �' ���H"/���+�  

�-+53 ;+, '����I�-+53 <-��3 ),�I ��)�3 �,�8� J�8H3 ��)4 

 2���<7  S# �	(G1380 7 30*30 

 2���<7  S# �	(G1387  7 30*30 

 2���<8  S# �	(G1395 7 30*30 

 2���<8  S# �	(G1399 7 30*30 

 

�K��� '�I��& �����L3 M���"/�  

W: �� �'�; (#	�j' ����4�� !� !�(� � 	�L� 
(� ���� (� �;7<�M�  ���  ���G�ENVI Q3�(� u�� (: q�1�� (#�j' 

� �K1�� ��. S��~I4 �  !�1��� u	� �� H��: C�(��B' ���(� +�I13� (����31 � �K1�� �# (). �  u	� ��� �# 

�(G (� S#� 2�� ;�  ;I4w6��� ������ !���  H���(: +��(� ��1-4 .2=�=3 �  �$� ;��I� �4! ������ �#�� 

T(7� 8� �$� ������ S#�(���� �' �3 8���� �#�� ��  ��7' ;��I� �4! � �K1�� !(1���  �� �' C�(��B' !���-� �� 

	#)9� �4! �K�6 �  S#� �(1-) ;1���: ��(`  (�) .�  ;=56 !��� (����3 Q-��: �+�I13� (v� ��� ;� ��$� 25-� 

� �  ��  �� ;� S#(1��� +�I13� w�7' Q-��: ;� 8� �$�  �J	  ��  )!��
 �! �7-� 	 ���:1382(. 

 Q5` �� ;#�0' Q��L'	 C�
$6� ����4�� !� 
�} �L�Lj' �2��'� (� !	� (#	�j' 
�F C��X . (�) H0�� � �	 �� 

!�4�MF � �  �4! �
�F !�4�MF ���� ���0�� �� 	 C�(O� !�J �� ;� ���� 2�J g�Lj' ���� �MF �� u	� g�Lj' 

H���(: !(K-I'� 	 g�Lj' �� ����4 t�� _�'�I1-�� � �K1�� �� �$�)  ���2 ���'�' 	3� 2007�#�0���� .( ;� 

(#	�j' e��(� ;� 8��� !�4 q�1�� � �� 	 ���#��� �
�K'�� 	 ��L� ;��' 8� �4 q�1�� �� ������ ���� 2�� ;� C�L�Lj' 

_#(1��# �� 	 !�J (� !	� (#	�j' C��X  (�) .W: �� +�I
� g�Lj' �_#(K-I'� b�E	 (#�j' ;� 8���� Q��` -

;v3$� !� H#��G� �� ���#. !�(� 
�0�� g�Lj' !(K-I'� (#	�j' ����4�� !� �� �K1�� ��� �� u	� (1��G (K'#w ��'#_4 

� �K1�� �# (). W: �� 
�0�� �C�L�Lj' ;� ��v�� (#	�j' (�-K' �� u	� ;=56 !��� C��v� ���5 ;� .�� � �K1�� S#� 

C��X ��1�� ;� �$� !�4 ! (����  �J�� �  �;=M�� �� C���I
 
�0�� ������ 	 ���(� C�7<�M� ��5` 	 � �K1��  ��

;�=� !�4 �G�()�:�' �#����� ����. Q3�(� S#� �� �7�� D��� �"�� c��(' 
(� �   ���G�ENVI  u(� �� W: 	  �0#�

������ e�=� �� � �K1�� �� � 	�L� 
(� ;� +�=1�� �� 	 ^��� (#�� �E��� 	 Q"�J �&'(� �!��	��� !(���� ���N  ���G�

ARC GIS  !�(� !(���� (4 ;� e��(� 23�-� �X� ���N  ������ ��	 1380 �1387 �1395  	1399  ;5��L�

.�# ()  ;� H4	9: S#� � _�F C�(��B' ���(� ��v�� +�� �  �E��� !(���� 	  �� �<��(' 	 �<�� �4! 1387  	

1395  Q�� �  P#�1� .�� � �K1��3 .2�� ��� ;����  

  

 

                                                      
1 Maximum Likelihood Classifier; MLC 
2 Shalaby 
3 Tateishi 
4 Dark Subtract 
5 Supervised Classification 
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�,�N��� OP �H�& '�
�"����
 �/��I  

5
 ��1G() ��(` ���(� ��� H4	9: S#� �  ;� �'�5��(' 	 (X��
C�� �� ��� ���8� �4! ) (��Cl-�( C�K<�� )SO4
2-( �

�� C���(� )HCO3
2-( 	 �� r�� S#(' '���8� �4 �� 8��' r#�� )Na+(�� ���#r )Mg2+ (	 r�-�� )Ca2+( 	  2#��4

��#(1�<�1 )EC( �+��L� b$�� Q�2 )TDS(  	r#�� DnJ 25-�3 )SAR( ;�  (� 
�� �� �6 +�� !�4 _�F �<�� 

S�I�  2���'�(��B' �  2v�o 8� �4  �0#�  ��. 
(� ���� (� W]�  ���G�Excel  	SPSS ;j��� �K�� !�4 D� 

;��F 	� Q��� 8���� �4 	 8��'�� ��4 2v�o b$�� 2#��4 �+��L� ��#(1�<� 	 ����#;1� ;#�0' Q��L'	 �.� �  2#��� 

 ��(` ���#��� ��� ;��F 	� D� 2�K�� (� �E��� !(���� C�(��B' (�OU'.2G()  ���L'�Q �4!  !�4(1����: !�(� !����

� �  	 D� 2�K�� � ;��F 	� 8�#(J !�4;�� ;1G() ���. ��:�� 8���� ;�IJ��� S� _#(1� -  ��	� ;7<�M� !�(� +����

Q��L' 
�I' .�� � �K1�� D� �K�� !�4(1����: �"1-5I4 	 �4  D� 2�K�� !�4(1����: 	 S��� �� � �K1�� t���� S�� �4

(E �� �  8��(�: �"1-5I4 c#�01/0 p <  	05/0 p < .���� ���(� 

 

.� !+�$P  - F�)(&  

;� _�F ��	� Q��L' 	 ���(� ��v�� �<�� � �  ;�}�� ����� ���=� �  �4#��"1- �4 S� 8���� �� -   � �K1�� +����


(� _I� ;� 8���� S#� ;5��L� .��  ���G�S� -  S� 8���� .2G() C��X +����-  ����� q#(7' �� +����S ;�  C��X

) ;M���1�� ( ����  �� ����
)1385.(  

)1 (  � = ∑ ∑ ���(�	 − ��)
�����
�����  

;� �  8� xj  	xi ;� ;� c�'('i 	 S��� j ��4��� � �  S���  	 !�n  �� 2�$
 &��' .2�� (!���� ��	  +�6) ;��I� ������

) ;M���2Q��` ( .2�� ;5��L�  

)2 (  �(�) = �+1 (�	 − ��) > 00 (�	 − ��) = 0−1 (�	 − ��) < 0  

Q=1-� �(G ��2F����# 	 8 ��� �  8 ��  ���7� T�(L�� 	 S�"���� �4S ;� � C��X	) l��3  	4�� ;5��L� ( :����  

)3 (  �(�) = 0  

)4 (  �(�) =  
(
��)(�
��)�∑ (	��)(����)� !"�#  

� � 	}�� l�� �n� �   ��7' :  ��4m�()  ��7' :  	 �4t: � �   ��7' 2�� �() (4 �  �4. ��v�� �� �() S#� 2�� ;� ()� �� _# 

���=� �� �  (1��� ��  �J	 ��# ;1��  ����� S#� (# �=� �!	�-� Q���' _# �() �� �� ��4   (# �=� S#�  ��7' 	

 �() �  !	�-�m  (� �� 
�t �� .����  ��� �����1�� �(I� 8����Z S� ����� ���=� 8�I4 ;� -) ;M��� �� 2�� +����5 (

Q��`:2�� ;5��L�  

                                                      
1 Electrical Conductivity 
2 Total dissolved solids 
3 Sodium Adsorption Ratio 
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)5 (  $ = ⎩⎨
⎧ (��)*+(() � > 00 � = 0(��)*+(() � < 0  

���=� ;~���N Z z���  �� ('96/1± ����� � �  � ��	� !���  �4� ����� �  � (KX �(G 	�  ��  �`�G C��X S#� (�o � 

 2�� ��	� �� ����
)1385.(  

: Z ����� &#��' +��(�  �����1�� �� ���� 	 �  _# 8���� 	  ;���  ;1-� ;� b�M�  ���  �I1
� 8���� �� ����' (# �=� 

�K�1�� ;�  �F  (�) 	:S (1����: u	� S�- +���� 2�� ;� ;� ;5��L� ��L� 8� �  }�� ����� �# (). ���=�  �����Z 

!�(� b�M� 8���I6� 95 �X�  	 99 �X�  ;�(��(� c�'('  ��96/1  	58/2 � ;1G() (v�� �  ��  �� ����
)1385.(  

  

R�I � S-�",  

�K��� '�I��& �����L3 �/��I  

 � S#� ;7<�M�  ��	  �  �E��� !(���� C�(��B' (� �	$
20  ��	  	  !�(� !	�) ;��F 	� �K�� !�4(1����: �;<��

 ��(` ���(� ��� (' 	 _�F�� )� (. ) Q�� �� �I� ���� (�2�( +�� �4! 1387  	1395 ;�+�� c�'(' �4!  _�F

���� D��1�� D�6(� 	. 

 E8�2: J	N TN�� J-B+*��)�
 � �/�(��+
 �*�/ )1383 –1398(  

 Q�� �� �I� ���� (�2  ^F�� ;� ;J�'�� 	 �����1�� u��� +�� �� ;7<�M�  ��� ;=M�� !�(� �I��`� C�(��B' �1383 

 ;��7�  +�� �  	 ��� t	(�1387  	1395 _�F ��	  	  ��  	 2�� � �� ;J��� ;=M�� �#�� �<��(' 	 �#�� �<��

_�F ^F�� ;� ;J�'��  +�� �� �LM� D� (1����: (� C�(��B' S#� _#y�<	���4 �<��1388  _# ����� (�FU' ��

 +�� 	  ���� S#� (� .2�� ��� t	(� +��1387  	1395 4(1����: ���(� 2�J 2�  �  !	�) ;��F 	� �K�� !�

 .��1G() ��(` ���#��� ��� 8�(��  

 Q��3  	4  &#��'!(���� +�� �  8�(�� 2�  ����� ;E�3 !�(� S���  !�41380 ,1387 �1395  	1399  8��� ��
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+�� �   �!�41380 �1387 �1395  	1399  �  &'(� ���=� 	 S#�+�� �4 ;� �c�'('6/34  ��X� 9/13  ��X� 8/21 

 	 �X� 1/13  S#� .�� �� �X� (!(�� 	 (#�� �E��� 	 &'(�) !(���� 	  &#�� ��� ;E�3 S#� �  � �K1��  ��� S#('�� 

� _�F� �����.  23�-�(���� ("# ! �4! ;E�3 �  �E��� 8�(�� 2�  �����S��� ;�IJ�� �  �  �!��	��� !�4

+��  !�41380 �1387 �1395  	1399 ;� � 	�3 �  c�'('4/10 �8/15� 2/14  	8/9 � �X� � ����. 

  
 E8�3:  �F�/ �� �K��� '�I��& Y-$+3 �	6,1380 �1387 �1395  �1399  

 Q�� P#�1� ���� (�4 �  +�6 20 �� �+���S �4!  8���� ;� (2��� 2� ) ��"�J 	 (#��2/13  	 �X� 9/8  �X� 

H#��G� 2�� ;1G�#� �<�3�   ;��E��� ;� &'�(� 	 �o�� 	 !��	���  	�3 �  c�'('6/0 	 �X�  6/26  �X� 

H4�� ;� P#�1� ;� ;J�'�� .2�� ;1G�# 2�   S#� �����;E�3 �����  ! �#� 23�-� !��� S���  	 !(�� 	 (#�� !�4

 H����N�� S��� � �7'(� 	 ��"�J !�4� ������ �� P#�1� S#� . H#��G� �� ;�  (� 8��� ;�E(G S#� �� 8��' w6��� 

(��!S��� 	 �4���K�
 � 2G�# ��4��F H4�� ��"�J !�4 �#)1  �8����I4 	2019.(  
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 E8�4: F�/ �� �K��� '�I��& �����L3 ���+�, �
' �1380 �1387 �1395  �1399  

  

��L3 �/��IOP �H�& ���  

) +	�J2B' 8���� (��C�(  ��	  �  �� D� �K�� !�4(1����:10 �(� ;<��!  ��	  	 _�F �<��  	�<��(' ;� c�'('

1387  	1395 � 8���� �4  ���� (� . S#�+	�J �� C�(��B' 8�����8� �4 '�� 	�8� �4 +�� �  �4!  �� (1��� _�F

+�� �4! '�� 2v�o .2�� D�6(��8� �4 �� 	�8� �4  .2�� (1��� D�6(� +�� �� ;-#�=� �  _�F +�� +�6 � 

'�� Q� 2v�o�8� �4 �� 	�8� �4 ;� _�F +�� �  c�'('16/32  	13/32 �<�3�  � �� (1�< (� 
()	(���  2v�o ;�

'���8� �4 �� 	�8� �4 ;� D�6(� +�� �  c�'('87/25  	25/28  
()	(���< (��(1 .�� ��4���  

 w56 (�#;1G� �4! ) +	�J2�� Q� T$1F� �!	�) ;��F 	� ��"1-#� �  �(�8� �4  S��2  +��1387  	1395 �� (��(� 4/4 

 ;�  �� (1�< (� 
()	(���82/14٪ 2�� ;1G�# H#��G�. '�� 8���� ���	  S#� �6 � �8� �4  ��	  ��o� �� ;-#�=� �  ���

  	�323/21٪ )38/6  �  .2�� ;1G�# H#��G� ((1�< (� 
()	(���_�F +�� �  ;��F 	� 8�#(J H4��  ��� � ��v1��

��  	� �� 2v�o ;��8� �4 '�� 	�8� �4 ���# H#��G�. H#��G� �# H4�� 
���(4 �� S#� (X��
 ;� ���;  �F (� 2�K�� !	� 

D� ��n)(�OU' ��1-4� ;� !��6  �J	 ;� r�-�� �  D� {
�� H#��G� ��K� D� ;� R�F QF�  �� . �� ��(v� !����� (4 

;N ���=� r�-�� D� +��L� (1��� ���� 8� D��M� (' �4��F x �� ��� S�I4 H#��G� (j�
 �  D� {
�� �1�� 8� 

��  �� ;� �� � �K1�� 8� �� !�(� D� D(� 	 27�X  	�L� ��  ���. ����#r ��� ;� ���=� Q��` ��J�' �  D�  �J	 

;1��  	 ��1G� �  8� D� R�F	 ;���� r�-�� .2�� _I� �4! r#�� r���1: 	 ��� �  
�I' D� �4! �7�56 ;� ���=� r� 

	  ��   �J	  �#�  �� ����
)1385 .(�� S�� � �8� �4!   �  ���(� ���	;<�� �  ��� �� 2v�o S#('}���8� �4  ;� e��(�

SO4
2-  ;� e��(� S#(1I� 	HCO3

2- '�� S�� �  	�8� �4!  �� r�� S#(1��� ���(� ���Ca2+ (1I� 	#S  ;� e��(�

Mg2+ �� ����'�� H#��G� �X�  ;E�3 S#� �  .�8� �4 �� �� (1����8� �4 r�� �� ��# . ��  !�(� �K�� !�4���7� S#('

;=56 ���! !��	��� D�� ��#(1�<� �#����� )EC( ;�  ��� ;=M�� �  .2�� 8� r#�� 8���� 	 !��� 8���
  �;7<�M�

 +	�J) P#�1� w562 �(EC  ��	  �6 � 10 �� +�� �� ;<1387  �'1395 �30/18  �� 	 ;1G�# H#��G� �X� 78/2690 
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 c�'('9/36  	35/18  �  8��� H#��G� �X� . ��+�� C�(��B' (v� �4!  �D�6(� 	 _�FEC �SAR  	TDS  +�6 � 

) _�F +��2007�=� �  (;-# ) D�6(� +�� ��1395.��1��  !(1��� (# �=� (  

 
F�)G 2�#-�6� : ���� �
' =�H�& OP ��\"#-� '��D �� F�/ �
' O+��� � J	N  

!+�3�&  !+�,P 

EC TDS SAR ]�&�3  Y�G

!+�3�& 

meq/L  Y�G

!+�,P 

meq/L 

Na+ Mg2+ Ca2+ HCO3
2- Cl− SO4

2- 

04/30 3/6 46/4 28/19 67/29 27/3 77/7 63/18 94/2704 56/1811 87/1  �/+"�10 �*�/ 

16/32 51/5 3/5 35/21 13/32 6/4 2/11 33/16 3186 3/2134 54/1 J	N ���� �/+"� 

87/25 10/5 26/4 42/16 25/28 43/3 23/8 59/16 78/2690 76/1801 23/2 O+��� ���� �/+"� 

38/6 41/0 04/1 93/4 4/4 17/1 97/2 26/0 22/495 54/332 69/0 ���� �� .�I ���H3 

23/21 50/6 31/23 57/25 82/14 77/35 22/38 4/1 30/18 35/18 9/36 ?-�`>� )a�� 

  

;=56 ���! D� �4!  
�0�� r#�� DnJ 25-� 	 ��#(1�<� 2#��4 (1����: 	  ���� (� �}�I7� !��	��� �LM�

��  ��r�� �� ��# . u	� S#('  �4��	��� �  D� 2�K�� 2�7E	 (�-K' !�(�! �� �I� �W����#	1  u	� .2��

;=56 ���! W����#	 �I
 8� �� �I� �� � �K1�� 	� ('#S ;=56 !�(� u	� ���!  ��#y�<	���4 C�7<�M� �  !����� D�

;=56 ���� (� .2�� ���! +�� �  W����#	 �4! 1380 �1387 �1395  	1399 �	() �  D� 2�K�� �C3S1  ��(`

8��� ;� 2�� ;1G();� P#�1� .2�� r� r#�� D� t�� 	 }�� !��� ���4 2�  D� �#��I�� 2�K�� ;7<�M� �� ����

 ��"1-#� �LM�!	�) ;=56 �� � �K1�� �� ���! (<��2  +	�J w562 +�� !�(� �4!  l��1� ��	  �  _�F 	 D�6(�

10 � !�(� ��"1-#� S#� �  ;��F 	� D� ;�  �  8��� ;<�� 2�J ;=M�� S#� �  (1��� 	 2�� l��1� �3 �  8�����

� � �K1�� 8� �� !��	����  ��  Q��)5.(  

                                                      
1 Wilcox 
2 Schuler 
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 E8�5 �,�N��� '��I �*+� ���+�, :'��D  

  

),�� E���3  .� '�"����
�, A�� �I- F�)(& 

;�) ��1��  �K�� ;M��� ;��F 	� 8�#(J �� D� 2�K�� !�4(1����: ;I4  8�#(J H4�� �� �+��� 8���
 2v�o �;��F 	�

� H#��G� (1����:� #���S#��� .( �� �+�3 ;��F 	� 8�#(J 	 �4(1����: S�� !�` �"1-5I4 !���� (v� ����  �J	 (� �	$
 .

;� �� �  8��� 8��� +�6 �  �� ��#��G� ��	� �4(1����: (1��� �S#� �J Na+  	Ca2+  ��4�� ��	� 8��� 2�n) �� ;�

S#��� .�� ��4��� �� �+�3��7� !���� (v� ��  �7� !���� (v��� ��� �4(1����: (#�� ��	� . �5�� ��  ;�  �5�  �J)86/2 τ 

=( Cl  ��	� 8��� 2�n) �� ;�;���C  +	�J) 2��  ��#��G�3;#�0' P#�1� .(  S� ��	� Q��L'	 - 8��� +���� �����

� ;0�1� S#�� ���� !	�) ;��F 	� �  .2�� ;1G�# H#��G� !	�) ;��F 	� D� �K�� !�4(1����: 2v�o ;� EC �SAR �

TDS+ �Cl-	 SO4
2– � !	(�: ;��F 	� 8�#(J ��	� ��� ����  �� ;��F 	� 8�#(J �K�� �"1-5I4 (�� S#� Q�<  	

S#��� . �� ���(� ��� !�4(1����: �7� !���� (v� �� �J	� ��   +	�J) �� �5�3.(  
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 F�)G3 :) .���b/� ��3� �\"#��
 �I F�)(& .� ),�� E���3RsOP =�H�& '�
�"����
 � �,�N��� !�-�G .�I ( 

.���b/� �\"#��
 ),�� Kendall’s τ �"����
  

077/0-  +  305/0  EC 

571/0* +  281/1  pH 

077/0- +  366/0 TDS 

107/0- +  48/0 SAR 

115/0- -  76/1 Ca2
+ 

275/0- -  67/0 Na+ 

198/0- +  28/1 Mg2
+ 

107/0- +  915/0 HCO3
2- 

242/0- +  86/2** Cl - 

231/0- +  60/1 SO4
2- 

  

OP =�H�& '�
�"����
 � .��$ '�I��& '�
+\*� .�I c��3��  

;#�0' P#�1� �7� e�5'��  �J	 ("���� �"1-5I4 Q��L'	� �� !  D� 2�K�� !�4(1����: 	 �E��� !(���� !�4�"<� S��

�  +�� +�6 �4!  +	�J) 2�� !	�) ;��F 	� �#(�� ;E�3 �  D�6(� 	 _�F4�� �_�F +�� +�6 �  .(�S �4! 

;� !��	��� Q��` ��6����� �K�� !�4(1����: �� ��J�' +Ca2 �+Na  	+Mg2  	 2���� !�� ��7� e�5'�� !��� 

� e�5'�� ���(� ��� !�4(1����: 
�I' �� ��"�J �E��� . �� �K�� �"1-5I4 (1����: �� ���' 	 2���� !�� ��7Cl- 

 25�� 	 �� ��7� e�5'�� !��� )05/0 p> (. �� �7'(� !(���� �7� e�5'�� �#��I�� !�4(�B1� (��� ��� �� !  �<	 2����

�� �K�� �"1-5I4 cl- 	 HCO32 – 4 �� 8�(�� 2�  �o�� 	 !��	��� �E��� . �  8����� 
���  +�� !�4(1����: ��

�7� �"1-5I4 _�F� �� ! 1������;� �  (1����: �� �JSO₄²- )05/0 P<�� . �� �K�� �� ��7� e�5'�� !���  (�S �4! 

�2v�o �� !(�� 	 (#��Ca2 + �Na+ 	 SO₄²-  25�� �"1-5I4 �� �K�� �"1-5I4 !���  �4(1����: (#�� �� 	 +�6 �  .

 �� �7'(� �E��� �D�6(� +��EC� Cl-  �pH  	HCO3
2–  ��1��  �K�� �"1-5I4. S#��� �� �+�3�7� !���� (v�� ��  

��4 �� ��"�J !(���� .2��  25�� e�5'�� �4(1����: (#�� �� 	  �5� �7� e�5'�� D� 2�K�� !�4(1����: �� _#� �� ! 

;� .2���� � ������6� 8��'  25-� _�F +�� �  �E��� !(���� t���� 	 D� 2�K�� !�4(1����: S�� ;� 2G() ;0�1�

�` l��	� D�6(� +�� ;�! (' 2��   �J	�� �S#� (� �	$
 .�S �4!  !(�� 	 (#�� �E��� S��~I4 	 �o�� 	 !��	���

 +�� 	  (4 �  S��� �� � �K1�� !�4�"<� (#�� �� ;-#�=� �  D� 2�K�� !�4(1����: ���` l��	� _�F 	 D�6(�! ('! 

 �S#� (� �	$
 .��1�� Cl- �SO4 
2- 	 Ca2+ ;�S#��� .�� �� e�5'�� �  S��� �� � �K1�� (1����: _# Q`��3 �� C��  �+�3

��4 
���  ��(����! �4 S��� !�7� e�5'��� �� ! �� pH �SAR r�-�� 	 Ca2+  8��� _�F 	 D�6(� +�� 	  (4 � 

� ����.  
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 F�)G4 !+/��
 �\"#��
 ]-�K :.�I F�/ F+� �� OP =�H�& '�
�"����
 � �K��� '�I��& ;�+,�  �K+d �� O+��� � J	N '�


'��D �,�N��� `��IP  

J	N �*�/  F�/)1387(  

�"����
 �e�I � '$���	& E\(G Y3�� '�f� � �-�I �K��� 

EC 4/0 26/0 15/0 10/0 - 

pH 23/0 26/0 18/0 18/0 - 

TDS 4/0 26/0 15/0 10/0 - 

SAR 04/0 40/0 12/0 47/0 

Ca2
+ 02/0 - 03/0 - 23/0 02/0 

Na+ 08/0 39/0 16/0 47/0 

Mg2
+ 006/0 - 04/0 10/0 21/0 - 

HCO3
2- 54/0 54/0 10/0 - 15/0 - 

Cl- 5/0 56/0* 01/0 - 16/0 - 

SO4
- 36/0 - 20/0 - 30/0 25/0 

 F�/) �*�/�31399(  

EC 09/0 - 15/0 20/0 - 03/0 - 

pH 11/0 41/0 37/0 - 29/0 - 

TDS 10/0 - 15/0 20/0 - 03/0 - 

SAR 005/0 - 27/0 21/0 48/0 

Ca2
+ 45/0 - 07/0 - 17/0 07/0 

Na+ 07/0 - 27/0 21/0 49/0 

Mg2
+ 17/0 - 16/0 - 21/0 10/0 - 

HCO3
2- 14/0 10/0 20/0 - 05/0 - 

Cl- 23/0 19/0 24/0 - 11/0 - 

SO4
- 56/0 -* 08/0 - 43/0 28/0 

 

 �1��� S�I4 � �#1 ) 8����I4 	2016 ;���� ��4	9: �  (�  u���)�  (1����: ;� �EC (1����: ;� ��  �(#�� �E���

&'(� 	 Q"�J �7� ;M���� �� ! � 8��� ��� �4 � �<�3�   ;�pH ��4 ��  �� . ���� e�5'�� D� 2�K�� !�4(1����: �� _#

;� _�F 	 D�6(� +�� 	  (4 �  �("#  T(6  !���1�����S �4!  _# �� Q`��3 D� 2�K�� !�4(1����: 
�I' ���"�J

� (� 2��O C�=�=L' �� !���-� .�� �� l5'(� �E��� !(���� t��  D� �� �15�� ;M��� �7'(� 	 ��"�J �E��� ;� ���

���� . ���M�� S��~I42 ) 8����I4 	2021 D� 2�K�� 	 �E��� !(���� !	� (�  �F H4	9: �  ( ��4 �� (� 8���

I4Q��` �"1-5  (# �=� S�� ��J�'pH �SAR � -
Cl  	+

Ca2 +�� �  S��� �� � �K1�� t���� ��  _�F 	 D�6(� !�4

��� �#�����x �<�3�  2v�o w��M� ;� ) ��#(1�<� 2#��4EC( � +��L� b$�� Q�)TDS(  	+
Mg2  �� t�� _# �� Q`��3

(����! �4! .�� �� l5'(� S���  � ;7<�M� �SN l��' ;� ("#  !3 ) 8����I4 	2021 (� �E��� !(���� C�(��B' (O� (

                                                      
1 Yu 
2 Soltani-Gerdefaramarzi 
3 Chen 
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;� �� (� 8��� ��� �� � �  
�0��  �'(5<� ;��F 	� 2�K�� ���S �4! !(�� �E��� ��
��� 	  �7'(� �E��� 2��� 2� 

;� t�� !(���� �E��� �� ����� ;� �� ^F�� �4! 2�K�� D� e�5'�� 25��  _�F +�jG �  8y	(1�� 2v�o 	 ���� 

�� (1���  H4	9: S#� �  . �� D�6(� +�jG  �5�� �� ;��F 	� 2�K�� ���� &���� 8 (�(1��G �� �7'(� 	 ��"�J �E���

(<��� C�7<�M� ;���� S#� �  .�� �� ������1 ) 8����I4 	20172����` ;�  �  8��� (  !}�� !(#n:��K�R�F �4! 

�7'(� 	 ��"�J (0�� ;� ;�Kj' 2I-` !(1��� �� u��� ��  �� ;� �  C�
�K'�� ('}�� ��  ��� 	 ����	  ;� 8���
 

D� ;#�: �  H�� �4! ;��F 	�  D� ;F(N  ��	��  ��. S#� D� ;�Kj'���� 2�K�� D� ;��F 	� �� H#��G� �� �4 ;� � -

Q�<  S�I4 �� �"1-5I4 �K�� H��: Q"�J �� pH� EC�  ��� !nB� 	 #8� �4! !��G ��  �F 8��� � �  .2�� 

S#�(���� �� ;�E(G �� ���5�1�: �� ��� 	 w��M� �� C�7<�M� ("#  W#�(:) 2��2 �2011���N(:  �3  �8����I4 	2019.( 

  

",��� D��'  

��# �� H�� !�4 ����� 	 r�� �  (4 ��4�"1-#� !�4(1����: �K�� 	 �I� &���� ��� �� ���� ;� 2L' (�OU' 

!(���� �E��� ��N  �'�(��B' ��  �� .;�IJ�� Q���
 ��X� ;� H�� �K�� 	 �I� &���� ��� �� 2L' (�OU' ��(` � �  

�2��  �J	 ��	  !�4 _�F �<�� 	 �<��(' �� ���� .�  S#� H4	9: �� � �K1�� ���N !(���� �� S�"���� QX��G ����� 

5 +�� C�(��B' !(���� �E��� ;E�3 ����� 2�  8�(�� ���(� ��� ��(` 2G(). ���(� (�OU' !(���� C�(��B' (� 

2�K�� D� ;��F 	� !	�) 8������4  H4�� �5-� 2�K�� D� ;��F 	� �6 � �� 8��� .2�� S#� t�E�� �� �� 8��' ;� 

H#��G� �E��� !(�� 25-� (#�� 	  � .  ����� ��1��G ;� ;7<�M�  ��� ;E�3 � EC �SAR  	TDS  ;E�3 !�(�

 ��	  �  ;6��(�10 ) +	�J �  ;<��2 �<��(' ��	  	  �  �K�� (j�
 ;� S#� H#��G� �� ���3 P#�1� ;� 2�� ��� (

_�F 	 .2�� � �� �<�� 

 2��(#� ;� 	 !(�� 	 (#�� �E��� b�M� H#��G� ��Q��` H#��G� !��� 8���� �;��F 	� 8���(�: �E��� S1G� ��J�'

� ���� ;� 2�� ;1�� _�F 	 ��� &���� gM� H4�� � �<�� !�4 �: �:�   ���� (� ;� 2�� ;7<�M�  ��� ;=M��

�� 8���`�#"�� �5' ���( wG� !��� �D� �LM� b�M� �4!  H#��G� �� (#�� �E��� 8���� 	 ���� gM� ;� R�F S�#�:

+�� �  .2�� � �  8��� �K�� !�4(1����: (� ��  �F (O� ;� 2�� � �  �4! D�6(�� ��� (1��� �� �o�� 	 !��	��� �E

;�  �� �K�� �"1-5I4 !���  ;��F 	� �K�� !�4(1����: � 2��O� ���  !�4(1����: �S��� 2��6� 8���� H#��G� ��

��� D(� 	 2�K�� �  �K�� C�(O� {
�� ;� ;��F 	� �K�� ����  �  ��"�J �E��� H#��G� �� .2G�# ��4��F H4��

+�� �4! �� �� �I� ���� (� _�F��#	 	 (<� ;� 2��  ��(` !��� � 	�L� �  D� ;7<�M�  ��� ;E�3 !�(� W�

� l��1� �3 �  !��	��� 2�J� ����x �� �<	Q��` �3 �  D(� (v�� +�5`� ����� �  ��	� ���(� �  . �4!  �K��

! �7X ��	� ;��F 	� !�(� D� 2�K�� !�4(1����: 
�I' �  !	�) ;��F 	� !�(� ��� ��4��� ;�  	 
�#����  ��� 	  �J

;1��  �K�� 	 ��4�� ��	� ;� C���(� 8y	���4 	�) ;��F 	� �  D� 2�K�� H4�� �� 8��� ;� ���!  ��	  �6 � 10 

                                                      
1 Kändler 
2 Price 
3 Procházka 
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;<�� ;1��  2��. 2�<�7G 	 !��	��� ;7��' (�OU' 2L' !�	(]��  	 !�����  !�4  H#��G� ��� &���� �) �<� 8����

 �;1�� ;� !��6 ����`� S#� ;�;��F 	� (��� D� 2�K�� H4�� {
�� C  �  �48�(�� 2�� ��� )(�-41 �2004 .(  

C��X ;7<�M� � H�� �� ��# ;1G()  ��� &���� �K�� 	 �I� !�4(1����: !	� (� ;� �#�4(Of�  H�� 2�� � ��

 2��  H4�� �K�� !�4(1����: �E��� S#� u(1-) �� .2�� !(�� 	 (#�� �E��� ;� e��(�H<�	)2  	�I4 �8���

2005;� �(!��6;7<�M� �  ;�  l��' ;� !�C�43 ) 8����I4 	2004 �( !	� (�OU'�( (�� r��('! � 	#2F��( �4! 

��4�� }� ��� 	 2v�o (�#��� �4 �4(�� � ! _N��  �  	 �� �� ;1F� (: u(1-) ;� �� (� 8���  �F H4	9: P#�1�

D� !��� H#��G� �� !(�� �E��� 2�K�� H4�� 	 ;��F 	� &���� ���#U��� 	 ���(� �� ;M��� �  .2�� e�5'�� �  

 ;��F 	� ����� ;E�3 �  ���#}��� 8�(�� !	�)  (� 8��� 8��'  (�OU' 2L' �$��� ;��F 	� S#� D� 2�K�� ;�

2�<�7G  2�� !��	��� �E��� �(1-) 	 �4)����� �� �1383 .(+�� �  r��`� (��B' ��  �4��) H��: 8���� �(�F� !�4

� �� .2�� ��� (1��� !(�� 	 (#�� �E��� gM� 8� ;0�1��  ;� 2�� ��� �<	�� 8� ��	� 	 2�� ;1G� H4�� ;� 	

 gM� ;� 25-� ;=M�� !��	��� �E��� b�M� ! �j1`� Q��-� 	 �#�no ��� S��U' ;� ���� 	 !(�� �E��� ;7��'

  H4�� ��� &���� 2�K�� 8� ;0�1��  ;� 2�� ;1��  ! �#� u(1-) ;#�:) 2�� ;1��;3��  	 () ��4�)(��1389 .(

;� 8�(�� 8�1�(�� �  S��~I4 	 !�(� ;��#�:  �J	 Q�< S1G�}��  ! �#� �E��� !(���� C�(��B' �;��#�: S#� �    ('

�  ;� 2�� ;1G�# u(1-) �����(#� 	 �LM� 2<�3 	  (4 ;� ��� &���� ;� ���� 	 2�� ;1G() C��X1��;0  8�

;� .2�� ��� (��B' ��N  ��� &���� �K�� !�4(1����: ��N  +��L� b$�� 2v�o ���� &���� H4�� �� +��� ��6

 �8����I4 	 �#��) 2�� � �  2�  �� ��  �F ��X� 2�K�� w6��� �k7� �  	 2�� ��� H#��G�1395.(  

 ���� (�H4	9:!�4 ) 8����I4 	 !��j�`1396_�F ���#��� ;� ;� ( �<��  8� (�OU' 	 ��#y�<	���4 	 �������4

��1F� (: u�F���) ;��F 	� D� 2�K�� (�x ��	  �  ;=M�� �  ;�  �� 8� �� ���3 P#�1� �4! +�� ����� �4! ��� 

1370  	1386 _�F �<�� 2�� ��� ;��F 	� D� ��  H4�� {
�� ;� 2�� � �  �� �#�4� �� ;7`�	 S#�  (� ����'

 	� D� 2�K�� H4�� �#��'���� ��n)(�OU' ;��F. �� S#�(���� ;0�1� 8��' _�F ;�  (� !(�) �� �<�� �  � � 

+�� �4! �� ���(� ���  D� 2�K�� 	 2�I� C�(��B' �  ����
 	 ��"�J 	 �7'(� �4��) H��: H4�� {
�� ����'

 ��� ���(� ��� ;E�3 P#�1� �� ;� ���� H4	9:2�� �1��� _# �  }��!(���� . < 	 !(�� !�4r  ;� (1��� t��#

� (� _I� D� �K�� !�4(1����: 8���� H#��G� S��� (1��� H=� ;N()� ����  2v�o H#��G� !�(� !��	��� !�4

^F��  . �� ��v1��  ��� D� �K�� !�4��1K)  ��j1F�  �F ;� �� ;E�3 �� ��N�� H�� �E��� !(���� ;� 2��

� �  ;� �2�� !��6 ��	  �6 �  ;�  �  8��� P#�1� ;� H4�� !��	��� �E��� 23�-� �;7<�M�  ���  2�� ;1G�#

�<�3�  � �� �� ��F(� !('�� D� 2�K�� �� w6��� (#�� �� ;-#�=� �  !(�� 	 (#�� �E��� !(���� ;� �� .2��;� ;J�'-

!(���� ;��#� ;1��  _�F ;E�3 S#� �  �� r�� S#(1��� !(�� 	 (#�� !�4 Q��` 	 �=M�� P#�1� S#� ����:�H ���� 

.2�� ��1F�� r1-����� !�4 e�5'�� �� ����� ;E�3 S��  ��� ���� 	 �7�56 l�L�   �0#���  ��Q��L' .  ���#��� 	

���#�: S��� !(���� 	 C��v� (� D� �  8���4 	 8��� ��	 ) �4_�F 	 (' ! (8���� ���#��� c#(�' �<�I13�  � 

                                                      
1 Hassler 
2 Walsh 
3 Hatt 
4 Subbasins 



  

  

  

  

142   -------------------  �� �	
��
��� ������  ����11 ����� �34 ������ �1401  

 
�4(1����:2�K�� ! D�  (OU1��� !(���� S��� r4�(G �� �� 	  �	�  � �K1�� t���� S�� ��F 2�4�� 	 �)��~�: (�� S#�

;E�3 �  D� �K�� !�4(1����: 	 S��� �� �4! �� ^��� �� ����� ��� C��: 8	� )1 �2003 w6��� 8�(#� ���� �  .(

;� ;�  ��   �J	 ! �#� ���-� (��r1-����� g�LX 2#(#�� 	 &��J C�7<�M�  �5� Q�<   u��1�  �7�56 !�4

�B' �'�(���� ���  8�#�I� (1��� �� ;E�3 S#� ;� ;J�' (�� S#� ;���  ���2# 	�L� �� ��# H4	9: S#� �  .  !�4

w�`  ���(� ;�  �� ���� 2G�#�  ;� e��(� C$��� ��X�  �I� ;J��� 2# 	�L� �� �� �K�� !�4(1����: (' 	  Q��


;� 
�
 ;7<�M� S#� 2# 	�L� �  ("# !(�)��� � �  �4 ��  !;� �K�� !�4(1����:  �	�(� �  �LM� 8�#(J Q�< 

!�(� 	 �1���� Q��-�  �����: ;�  �� ��� �# ;��F 	� 8 ����  ��  �K�� C�7<�M� � ;��F 	� �4  	 ������ ��k3 ��

 �� (OU1� �K�� !�4(1����: ����� ���� ��N � (����! �4 ;� e��� P#�1� 	  �� V�(�1�� 8�#(J ��  	 q�1�� !

8���� �4.���5� �"1-5I4 !  

  

 YI�(�  

��LM�� ��#S� ��K0�  .
��:)1387x( ���#��� ;j��� !�4 �K�� �� ;��F 	�#���  	� �  8�1�� �8��KX�  S�I4 ���#  H#��I4  ����  2������ 

l�L� 8��4��.  

;6 �!� �` �J�3 �
$�� �(���  ����. )1386�' x(�; Q"�J ;�=� �4! 56��7 � �  �� � �K1�� �� 8�0�� 8�1�� �4!  ���0��ETM  ����4��� +

 2���<756 &���� 	 !��	��� 8��G 	 
��
 ;�0� ����7  ��J11 ���I� �42X �^  638 -627.  

��(���� ���!�  �4 ��E�7�!� 
����� 3���� ` �X� �}!� 8���
. )1388��(� x(� OU'�( � (� 8���-~) ������K�2   �  �(�4� ;��F 	� D�

"�����#; �� 	#��I3�( I1�4�S I����� ��S ��I<�� ������ ���4� �;��F 	�.  

���� �� �� ) �IL�1383x( ���(� 	 ���#U��� &���� ���#}�  ;E�3����� ;��F 	�  	� ���� �  8�1�� �8$�) �:#8� ;��� ��������  ������ 

�	() C$�� 	 l�L� �2-#� ������  &���� ��7�56 ��"���  8�(�'.  

�
 �;=J$��� �E�! �� �� ����(F �;��I��� 2I7� I3 �����! �(G ����� S��� �;=J$�. )1390B'  x(��C�( (����!  �E����    (�� 8� ���O� 	

��K�2  ��� ;7<�M�) ;��F 	� D�!��� ;E�3 :�� L� �(;F(��l ����� ��	  �37 ���I� �58X �^  86-81.  

�IX�! ='�IL��� `���� -3�IL���S ��I3��� �
���E( � �� D�('� -3�S. )1388;��: x( ���! ��K� � �(� ��  ;��F 	� D��_  8��I4

 ^F�� ���� (�NSFWQI �(�� 	 G�(BJ C�
$6� ;����� �� !(�)���#���: ;�0� .� <����� S�� ���� I�
 ;�0�)�  ����: 
��
 ��"��� �  	

1����� C���F� ���� � �I48� ��	  �(16 � ���I�3)53(X �^  44-38.  

��
! � ����:��rs���  �7-�!�  �7-�. )1380�' x(�;   (����� ;��=�!  �E����   � �  �� � �K1��� ���   ���`� !��4�    2����< ����4���TM  	

r1-�� G�(BJ C�
$6� !�4���#  ��� ;7<�M�)!��	��� 
��
 �(���G 8�1�� R�� ;=M�� :! 56 &���� 	�7��  +��8 ���I� �1 ^X �79-

65.  

�� ����
 ) .S���1385x( +�X� !y�<	���4 �! (���� C����1�� ��"���  ��	 (G ����� � 80.  

���	�` .+�IJ )1382 x(+�� ���! !y�<�G(� H#��(G �`��F 	 ;��: ���! (MF ;7<�M�) 8� ! ��� :;E�3  ������  8��0�� �( 	�  ;<���� 

!�� ����� !(1�  .������  &���� �7�56 ��"���  8�(�' . 

`���j!� k'(��� ��M��� ��(G  ()(�!� I���; I��`�� S-L�. )1396��� x(#��� _�F <���  �������4� 4 	 ��y�<	��#_  OU�' 	�(   (�� 8�

��K�2  ��� ;7<�M�) D�!����� 	 
��
 ;�0� �(u�F���) ;��F 	� :� �����!�  ��	 41 ���I� �4.  ^X105-91 .  

����# �(��(G ��(4��! (� �8���(�#I�� J�3�� ���!� ��) .1395x( -3�S��(� .� OU'�( B'��( (����! ���S �4(1����: (�!  �I�� � 	� �K� 

D� �4! �#��(���  ��� ;7<�M�)!� �8�(�� 2�  :#
$���� .(�y�<�! .(D}�') D}�'   ��	 9�   ���I�33� X ^28-15.  

                                                      
1 Davenport 





 

References  
References (in Persian) 
Abtahi, A., Najafi, P. (2008). Evaluation of qualitative characteristics of Zayandehrud river in Isfahan province, 11th 
Zahedan National Conference on Environmental Health. [In Persian] 
Abtahi, n., Najafi, P. (2008); Evaluation of qualitative characteristics of Zayandehrud river in Isfahan province, 11th Zahedan 
National Conference on Environmental Health. [In Persian] 
Alavipanah, S. K., Masoudi, M. (2001). Land use mapping using digital data of Landsat TM satellite and geographic 
information systems (Case study: Mok region of Fars province), Agricultural Sciences and Natural Resources, 8th year, No. 
1, 65-79. [In Persian] 
Alizadeh, A. (2005). Principles of Applied Hydrology, Ferdowsi University of Mashhad Press. [In Persian] 
Bahrami Moazed, M, Zarei H, Sadeghi Lari A. (2009). Investigating the Impact of Gachsaran Formation on Zohreh River 
Water Quality in Kohgiluyeh and Boyer-Ahmad, 8th International River Engineering Seminar, Ahvaz. [In Persian] 
Boniad, Amir, i., Ghaderi, Taha, H. (2006). Mapping of natural forests in Zanjan province using ETM+ Landsat 7 satellite 
data, Journal of Agricultural Science and Technology and Natural Resources, 11(42), 627-638. [In Persian] 
Gheisouri, M., Soltani-Gerdefaramarzi, S., Ghasemi, M. (2018). Assessment of Meteorological and Hydrological Drought 
and its Effect on Water Quality: (Case Study: Godarkhosh River). Irrigation Sciences and Engineering. 41(4), 91-105. In 
Persian] 
Golkaran, F. (2006). The effect of land use change on water quantity and quality (Case study: Taleghan watershed), M.Sc. 
Thesis, University of Tehran, Faculty of Natural Resources, Department of Fisheries and Environment. [In Persian] 
Kayi, z., Faramarzi, m., Karimi, h., Mehdizadeh, h. (2017). Investigating the effects of land use change on quantitative and 
qualitative parameters of groundwater (case study: Mehran plain-Ilam). Journal of wetland eco biology, 9(33), 15-28. [in 
persian] 
Mahdavi, M. (2012). Applied Hydrology, Volume II, University of Tehran Press, 437 pages, 8th edition. [In Persian] 

Nohe Gra, A., Shirgahi, f. (2009). Land use change and its effect on surface water quality. Earth Knowledge Research, 1(4), 
83-92. [In Persian] 
Qudusim, J. (2004). Morphological modeling of moat erosion and its risk zoning (Case study: Zanjan River watershed), PhD 
thesis in watershed management. Faculty of Natural Resources, University of Tehran. [In Persian] 

Sakizadeh, M. (2004); Investigation and Source of Pollution Sources of Siahroud River Watershed in Guilan Province, M.Sc. 
Thesis, Department of Fisheries and Environment, Faculty of Natural Resources, University of Tehran. [In Persian] 
Samadi, M, T., Saqi, Mohammad, H., Rahmani, A., Torabzadeh, H. (2009); Water quality zoning of Darreh Morad Beyk 
river in Hamedan based on NSFWQI index and using geographic information system. Ibn Sina Journal of Clinical Medicine 
(Scientific Journal of Hamadan University of Medical Sciences and Health Services), 16(3), 38-44. [In Persian] 
Salajegheh, A., Razavizadeh, Sa., Khorasani, N., Hamidifar, M., Selajgeh, S. (2010). Land use changes and their effects on 
river water quality (Case study: Karkheh watershed), Environmental Studies, 37(58), 81-86. [In Persian] 
 
References (in English) 
Chen, Z., An, C., Tan, Q., Tian, X., Li, G., and Zhou, Y., (2021). Spatiotemporal analysis of land use pattern and stream 
water quality in southern Alberta, Canada. Journal of Contaminant Hydrology, 242, 103852. 
https://doi.org/10.1016/j.jconhyd.2021.103852. 
Davenport, T. E., (2003). Watershed Project Management. Lewis Pub. CRC Press LLC. 271 p. 
D ing, J., Jiang, Y., Liu, Q., Hou, Z., Liao, J., Fu, L. and Peng, Q., (2016). Influences of the land use pattern on water quality 
in low-order streams of the Dongjiang River basin, China: a multi-scale analysis. Science of the total environment, 551, 205-
216. https://doi.org/10.1016/j.scitotenv.2016.01.162. 
Hassler, M., 2004. Animal grazing affects runoff water quality in semiarid grassland. Journal of Environmental Quality, 
21(5), 102-105. 
Hatt BE, Fletcher TD, Walsh CJ, Taylor SL. (2004) The Influence of Urban Density and Drainage Infrastructure on the 
Concentrations and Loads of Pollutants in Small Streams. Environmental Management 34, 112–124. 
https://doi.org/10.1007/s00267-004-0221-8. 
Kändler, M., Blechinger, K., Seidler, C., Pavlů, V., Šanda, M., Dostál, T., Krása, J., Vitvar, T. and Štich, M., (2017). Impact 
of land use on water quality in the upper Nisa catchment in the Czech Republic and in Germany. Science of the total 
Environment, 586, 1316-1325. https://doi.org/10.1016/j.scitotenv.2016.10.221. 
Ngoye, E. and Machiwa, J.F., (2004). The influence of land-use patterns in the Ruvu river watershed on water quality in the 
river system. Physics and Chemistry of the Earth, Parts A/B/C, 29(15-18), 1161-1166. 
https://doi.org/10.1016/j.pce.2004.09.002. 
Price, K., (2011). Effects of watershed topography, soils, land use, and climate on baseflow hydrology in humid regions: A 
review. Progress in physical geography, 35(4), 465-492. https://doi.org/10.1177/0309133311402714. 
Procházka, J., Pokorný, J., Vácha, A., Novotná, K. and Kobesová, M., 2019. Land cover effect on water discharge, matter 
losses and surface temperature: Results of 20 years monitoring in the Šumava Mts. Ecological Engineering, 127, 220-234. 
https://doi.org/10.1016/j.ecoleng.2018.11.030. 



 

 

 
2  ------------ ---------------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.11, Issue 34, December 2022 

 
Ren, W., Zhong, Y., Meligrana, J., Anderson, B., Watt, W.E., Chen, J. and Leung, H.L., 2003. Urbanization, land use, and 
water quality in Shanghai: 1947–1996. Environment International, 29(5), 649-659. 
https://doi.org/10.1016/S0160-4120(03)00051-5. 
Shalaby, A. and Tateishi, R., (2007). Remote sensing and GIS for mapping and monitoring land cover and land-use changes 
in the Northwestern coastal zone of Egypt. Applied Geography, 27(1), 28-41.https://doi.org/10.1016/j.apgeog.2006.09.004. 
Smith, C.M. and Policy, M.A.F., (1993). Towards sustainable agriculture: freshwater quality in New Zealand and the 
influence of agriculture. Ministry for the Environment. 
Soltani-Gerdefaramarzi, S., Gheisouri, M., Saberi, A. and Yarami, N., (2021). The effect of land use change on surface water 
quality under the wet and dry years in a semi-arid catchment (case study: the Godarkhosh catchment). Environment, 
Development, and Sustainability, 23(4), 5371-5385. https://doi.org/10.1007/s10668-020-00820-z. 
Tong, S.T. and Chen, W., (2002). Modeling the relationship between land use and surface water quality. Journal of 
environmental management, 66(4), 377-393. https://doi.org/10.1006/jema.2002.0593. 
Walsh, C.J., Roy, A.H., Feminella, J.W., Cottingham, P.D., Groffman, P.M. and Morgan, R.P., (2005). The urban stream 
syndrome: current knowledge and the search for a cure. Journal of the North American Benthological Society, 24(3), 706-
723. https://doi.org/10.1899/04-028.1. 
Senaviratne, G.A., Baffaut, C., Lory, J.A., Udawatta, R.P., Nelson, N.O., Williams, J.R. and Anderson, S.H., (2018). 
Improved APEX model simulation of buffer water quality benefits at field scale. Transactions of the ASABE, 61(2), 603-
616. https://doi.org/10.13031/trans.12655. 
Yu, S., Xu, Z., Wu, W. and Zuo, D., (2016). Effect of land use types on stream water quality under seasonal variation and 
topographic characteristics in the Wei River basin, China. Ecological Indicators, 60, 202-212.  
https://doi.org/10.1016/j.ecolind.2015.06.029. 




