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In recent years, the improper increase of agricultural activities along 

riverbanks and discharge of household, agricultural, and industrial wastewater 

into them has led to a significant reduction in the quality of surface water. 

Polluted or contaminated water sources can have a negative impact on the 

entire life cycle. In this study, the trend of changes in the water quality of 

Neka River, from its source to its connection to the Caspian Sea, has been 

investigated. Samples were collected at three different points along the river 

during different seasons in 2021 and were analyzed using IRWQIsc and 

NSFWQI standards. Results showed that, based on the IRWQIsc index, the 

river is relatively good quality, and according to the NSFWQI index, it is of 

moderate quality, but at station 3, the river's quality is relatively poor using 

both indexes. The overall water quality follows a downward trend from the 

source to the outlet, with greater declines in quality during warmer seasons 

due to increased agricultural activities in the river basin, with the largest 

decrease in quality observed in spring and the smallest decrease in quality in 

the colder seasons, especially in winter. 
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Figure 1. Study area and sampling points 
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Table 1. Location of sampling areas 
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St3 53-26-20 36-50-03 -29 
  

2-3 -  3��-4��#5����6����1�� � �$�7�8 �  

 �-	� "���%D !3  w	
 ��  �!@��" KL8� ��!�� BI% �� B3�45 N�� "�20 �$�!�  Y!Z�� ��" ���
$%� Q!
!� "� �D�$�

 .�2�� �-	� !3  !%�L%D !3 D&� � � �!'��!��)  % � �&���% V��$�� DV8$�� �
&  .���!3�$��"!5 D�"�%� �
&  N�� "�

 V�!&  7!8�PH) ,-H�� �4��?� �DO(� ) ����$�7� ��!�!�"EC(� �
?Q"� NH3
-� NO3

-�  �4��?�%�&-�	�! ��BOD5� 

) wHG� 
�!a 
�TSS(� COD� Y�>�H?  () D!�� ��
-2
�)WT(  �PO4
-3  .���T� DO� EC  �� ��!>$�� !% Q"�
? �

 ������$�7� "�C%�V%!W V	R  V�� "� �-	� "���% D���
�� ��� .
& D �-	� !3 D��% () DNO3
-� NH3

-  �PO4
-3  �� ��!>$�� !%

 X�jDR 2800
TM  D�$�-$2��$�x�����
�� ��� .
& DBOD5 �-�a �-$� q�"  %  �!�%"-3 �!'$�� !% D�TSS  q�"  %

 D!�� "� �Z�� ���105-107   a"�$�!�� ����  �"-�CZ#�   � H�#�V  .�2�� "��W  

  

2-4 - ) "�#�� � !	 �� 
���� ����IRWQIsc(  

IRWQIsc  ��L� () ��>�? ��"�% ��a A@!& o��� 
&!%  �y!>R �!��!� ��-#  ?���� ����  !% � �����

 A@!& �� ��!>$��FWQI   G�-#5����?�
 ��� )Ghamarnia et al., 2023( .IRWQIsc \!���% ) �%��"1) � (2( 

  ^�!���� �-&  ��� "�  ? v�"�  �
&  :���  

  L%�"1(                                                                                                 IRWQIsc= [ ����
�   ��

	
]
�


  

  L%�"2 (                                                                                                                   γ = ∑ ��
�
���    

 N�� "�  ?�%��"� Ii: ?�>�� � ():Wi  �� Y�
?�3 ������� !3 D $&���% �
& ���  ?  w^j �$��"!5 �3  %  j-%�� ���

 ,�
a)2(  % ��� �� 
�)  ��� "�  ? v�"�  �
& ���.  

  



586                                        ������ � 	� 
���
�� ���� ������ ����� � ����1402 

Table 2. Weighting table of parameters for IRWQI sc index 
Parameters Weight 

Faecal coliform 0.140 
BOD5 0.117 
Nitrate 0.108 
Dissolved oxygen saturation 0.097 
Electrical conductivity 0.096 
COD 0.093 
Phosphate 0.087 
PH 0.059 

  

 ,�
a 8^j 
�% ���!8� A@!& D % ��� �
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Table 3. Descriptive classification table of IRWQI sc index (Gholizadeh & Heydari, 2020) 

Index value Classification 
<15 Very bad 

15-29.9 Bad 
30-44.9 Relatively bad 
45-55 Moderate 

55.1-70 Relatively good 
70.1-85 Good 

>85 Very good 
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Table 4. Weighting table of parameters for NSFWQI index 

Parameters Weight 
Turbidity 0.08 
BOD5 0.11 
DO 0.17 
Faecal coliform 0.16 
Nitrate 0.1 
PH 0.11 
Temperature 0.1 
TDS 0.07 
Phosphate 0.1 
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Table 5. Descriptive classification table of NSFWQI index (Teimouri et al., 2018) 

Index value Classification 
90.1-100 Excellent 
70.1-90 Good 
50.1-70 Modrate 
25.1-50 Bad 

0-25 Very bad 



+���,�� 7�8
�( 9��: �5� 2�;�( <= 6,�'� ��� (:��>, ) NSFWQI  (4 9��: 2�;�(  /������ ��	� B���!�5 4  587 

3 -  ; � � <��5%  

 [�!$�CZ#�   � H�#�V !3�$��"!5 2�C�o �  ,�
a "� ��!�	�&)6(  �!������  �
& .��� c? �#�N  "� !��  �!@��" () "� !��

 �!'$���S1 )���m!%  � ( �!@��"B�% �# �!'$��� "� !�� N�S3 )!5��N ���  ( �!@��"���
�� ��� .
& DB�% �# "� !�� N�

 N�'�!�� "�
8� ,!� Y�� ,-U23/22   a"�$�!�� ����  �c? �# N�'�!�� "�
8� ,!� ��� ,-U2 "� !�� N�6/11   a"�

$�!�� ���� 
& �^P  ? �� ��-#  Q�!># "!�? "�"��!�G�  ��-%��T$� � !�� �� N��() �-3�  8L�� D G7!L��"-�  N��  %

.��? �"!&� c3 r-1-�  

pH  �� ���c�� �#�N !3�$��"!5 () ��>�? ��"�% D�� 
&!%  N�'�!��  ? 
& �
3!�� [�!$� \!���%  ?

pH D!3 �!@��"  �!'$���  � "�%�"�� �
& .
�"�� "��W �"�
�!$�� 
R "� � c?  �
3!�� �@) �!'$��� "� "�
8� N��#

 ? 
& 7!G2  % ��� N�	��� Y!	�$����& �  �-&� �a��@����{ !3"� �$&�
�% D  ��
$�� �!@��"  .
&!% t-%��

) ,-H�� �4��?�DOc3 � ��� �!�C%) ��
�� "� c�� "!��% V�!
 o� (  N��S % ��-�
  D"�
�!5 D��% D"!�G�

 ���|-7-?���!>$���"-�  "��W�� ���� )Afifah et al., 2020( "�
8� .DO  �dHE  %  $�%�� "!��%o	� !3 ,-H�� D

 � () D!�� �() "�
����2!3 �4��?� .��� () ��"� ���|-7-�% D7-#��
&
  
����2 Y!Z�� ��-#C$��-$2  � �!3!��

�$?!%D !3 () V@�� D�� 
��-# �-?��c$� !3 
�? ��E �4��?� �� �" �%) D)Qu et al., 2019( [�!$� \!���% .

 "�
8�DO  ��!% "�  �!@��" ���� "�5/6  �7�9 ��H� Y��  w%!L�  ? ��-% �$�7 "�!3�"�
�!$�� DY0
�  �
&  .���

 "� ,-H�� �4��?� ��C�����m!% B�% "!��% ��"  ���!8� �� �#�^P �
&  � ��� �!�� "�!5��N ���   ? ��� ��" !%

 a-#  V��-
�Ph�  B3!? �%PH �!8%�!D 7!G2 �)�� !3 7) ��-��  V	R �"���? � ��-# ���!�"�����c� !3 CZ#�  

�� &-�� .�N c3 
����2 �?� N��S��4  i�U����? � �D �?��
� ���) N%�?� ? �$��"!5 .
�BOD  c�� A@!&

 �$��"!5 N�� .��� () "� �7) ���-7)"� KW�� ���! �
�3�  �4��?� "�
8���"-���! ���!�"�����c� !3  n��I# D��%

 ��� () "� �7) ��-� ���|-7-�%)Effendi et al., 2021(B�% () "� �7) ��-�  S�3 .  "�
8� 
�&!% �#BOD  C��

�� B��C2�  
%!�)Irham et al., 2017( \!���% .���� !3 DH�#�V �
& B�%  �  � �!'$��� "� �$��"!5 N�� "�
8� N��#

c? ) �!'$��� "� �) "�
8� N��#1 (�^P  �
&  �-@ N��  ? ����!�� �
�3�   ? ��� () V@�� �7) ��-� B��C2�

�� 
��-#  %  ��"� V�7�(01!2 !3  8L�� "� �-a-� DOE!? K�!�F !� � D�"�!�? K�!�F �D��& D G7!L��"-�  .
&!%

 �$��"!5EC )B�% "�
8� N��  S�3  ? ���  $�%�� () "� ,-H�� Q�
�!a ��C��  % "!��% (����$�7� ���
3  
&!% �#

�!�� �
�3� B�%  r-1-� N�� "!�? "� .
�$�3 () "� ,-H�� Q�
�!a ��-% �#o	� !3  S�3 C�� () "� ,-H�� D

B�%  "�
8� 
�&!% �#EC B�%   �!@��" .�-% c�3�-@ 
3!& �" D�#�"�%�"-�� � N�'�!�� "�
8� D�"�EC 91/748 

)μs/cm "��W �"�
�!$�� ��!% "�  ? ��� (�� ���� "�
8� ��-%m!% �� !�� �EC ) �!'$��� "�3�� (  �2��  Z�$� ��-#

 r-1-� N�� � ��� �!�� () "� ,-H�� 
�!a ��-�  $^7� � () D"-&  ?�� 
��-#  D��%���!�"�����c� !3 () V@�� D

 D��% � �
��?cI# O�"�  8L�� c$���-?� �% �-@  ? 
�? �!Z�� �" �#0��� �!�3!� DPl#��  V�m� �� .�"�� D"!��%

 b!>#� N���� 
��-#  �-a�  %���N !3 �-a� � �!@��" i��j� "� D�"�!�? D��!a !3 !� �  �!@��" ���� "� �����2 D

� ��" i��j� �1�"� D�%"!? ���T# i
3  % �!$@"� iOR �� VF!R }!@ B�!��2B�% �'�� i�j �� .��? �"!&  N��#

EC  �!$�%!# VU2 "�  � �!'$��� D��%�^P �
&  �) V�m� ��  ? ����� 
��-# B�% D"!�%)  �#���N !3 D�"�!�? D

 .��% Y!� �" �!$�%!# "� ��
�"!% B3!? �!3�$��"!5 DNO3
- �PO4

-3  �NH4
+  "� �'	3��!% !3 (-HL� � �"�
�!$�� D

 i0$@� � 
�"�� "��Wc�S ��� ���� N�% D���!'$� !3 �"!�% ,-U2 "� !5��C  �
�� �!$��� �	�� �-& N�� .!3�$��"!5 

]m-	G�  �
	
  $^7� � �'�!@ 
v�� ��-� ���"!% () ��-#!3�-?) 
�-& V8$��  �!@��"  % D�"�!�? DSaboktakin 



588                                        ������ � 	� 
���
�� ���� ������ ����� � ����1402 

et al., 2022(  ?  �HF� K^��!3�$��"!5 DNO3
-  �NH4

+  C��!3�-? D��!>$���"-�  !%  ? 
�$�3 [��% ��? "�

B�% [�!$�  %  a-#  
& �
�� �!$�%!# VU2 "� "�
8� N��#)Gao et al., 2020( !� wHG� Q�"~ �� �&!� Q"�
? .

 D���-Ha () "� "-� ,!8$�� ��  ? ��� D
�v-H? ��-��� 
�? % ��� N�	� ����& N�� .  ��
G� ��7) ��!� o� V�7�

 �-& �!Z�� �� �3 �� �^�?�# !� �)Ahmed et al., 2020; Gao et al., 2020 Q"�
? 
R�� !% �$��"!5 N�� .(

) o��$�-H>�NTU (���
�� ��� D�� �-& B�% "�
8�  ?  �� �#4 NTU  c�S  %E��H��� V%!W �
3!��  ���

)Prasad et al., 2020(c? . B�% � o� �!'$��� "� Q"�
? "�
8� N��#  ��G�  �!@��" ��� �!�� "� "�
8� N��#

���!'$� �� ���
�� �����  ? ��� �
& D o��C� ��-# �!��  % ��-��� wj!�� ��-%  (01!2 ��"� �  �!@��" ���

 �� �" D��&�H
 !3c3 .����� �) D  N��S3�� Y�
?  �����!'$� !3  % o��C� �$R  
�$��� C�� Q"�
? (-HL� ����&

B�% �  �� �!&"�
8� ��-%�#25 ��H� Y��  �$�7 �%�!�� �
�3� ��-$� �"�
�!$��  % �^�� �!�L���& ��-%  D!3 v�"� 

 �
& �-? .���  % D�"�!�? D!3  % �
	
 "-j  V�7�() �-3� �" ����& N�� � �
&  �!@��" N�� �"�� n�& � ���"!% D

 cW"�� 
���   ?�-? N�� �
	
 �� �>�2 �  #�� Q!^�?�# D�"�� !3  Q!^�?�# � Q!^�?�# r-� N�� �dHE B��C2� .
�&!%

�� B3!? �" () ��>�? �() "� �'�� ��
G�  �Ca  ? ����& N�� .
3���-7)� !3 (-���  �7�� D�� �-&  �" ����&

�� "�-	3 ��-��!��2��#�� ��G� � �-�!P ���-7) �
-� D��%  
�?)Han et al., 2020( "� �$��� r-�# ����& N�� .

 c$���-?� �'S"!x�� ��2�y B3!? J
!% � 
�
�# �" ()�� -&���� .�  t-%�� D!3 % Y�>�H?  B��C2� �
-2
�

c�S ��� �" �)  �!��  �!@��" ���� �j "��� 
3�  N��  ?�� 
��-#   �HI# �OE!? K�!�F �D�"�!�? K�!�F �� �&!�

%� �"�  (01!2 !3 D��& D !� �(!���" !3
&!% �!2-j �� VF!R D  ?  B��C2� � �$��"!5 N�� Dm!% N�'�!��

c�S ) �!'$��� �� �) ���1) �!'$���  % (3 (�!�� �
�3�   �!@��" () ��>�? B3!? "� ��$��"!5 N��  ? ��� N��Pl#�� 

c�S "!��%  ~!I#� !��  �!@��" "� �$��"!5 N�� ,�$�? D��% �#!��
W� 
�!%  �!@��" ��>�? �-^�% D��% � �"�� D���

 .�-& 

  
Table 6. Statistical summary of physical and chemical parameters in the study area 

Total values Station 3 Station 2 Station 1 Statistical characteristics Unit Parameter 

5.93 - 8.38 5.93- 8.12 8.16 - 8.32 8.12 - 8.38 Domain 
- PH 

7.16±0.81 7.02±0.81 8.26±0.82 8.23±0.82 Average 

52 - 2108 1350 - 2108 532 - 595 52 - 60 Domain 
(μs.cm) EC 

784.91±78.49 1734.75±173.47 564.25±56.42 55.75±5.57 Average 

20 - 112 32 - 64 25 - 112 20 - 61 Domain 
(NTU) Turbidity 

49.83±4.98 46.5±4.65 65.75±6.57 37.25±3.72 Average 

1 - 7 3 - 7 1.5 - 6 1 - 4 Domain 
(Mg.L) BOD5 

3.7±0.37 5.5±0.55 3.62±0.36 2±0.2 Average 

0.01 - 4.83 1.89 - 4.83 0.01 - 3.85 0.23 - 0.78 Domain 
(Mg.L) NO3

- 
1.55±.0.15 3.25±0.32 1.03±0.1 0.38±0.038 Average 

0 - 1.09 0.2 - 1.09 0 - 0.24 0 - 0.17 Domain 
(Mg.L) PO4

-3 
0.19±0.019 0.43±0.043 0.07±0.007 0.09±0.009 Average 

1 - 15 5 - 15 3 - 10 1 - 9 Domain 
(Mg.L) COD 

6.41±0.64 10.5±1.05 5.25±0.52 3.5±0.35 Average 

6.5 - 9 6.5 - 8.2 6.8 - 8.8 7.6 - 9 Domain 
(Mg.L) DO 

7.21±1.62 6.17±0.71 8.07±0.8 8.4±3.34 Average 

11 - 26 11 - 26 12 - 24 11 - 23 Domain 
C Temperature 

17.58±1.75 18.5±1.85 17.75±1.77 16.5±1.65 Average 

0.01 - 1.7 0.09 - 1.7 0.03 - 0.19 0.01 - 0.15 Domain 
(Mg.L) NH4

+ 
0.34±0.03 0.89±0.08 0.07±0.007 0.06±0.006 Average 

45 - 2400 1000 - 2400 480 - 1100 45 - 460 Domain 
No.100ML Fecal Coliforms 

859.58±85.95 1375±137.5 915±91.5 288.75±28.87 Average 
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Figure 2. Quality conditions of the river based on the IRWQI sc index in (a) spring, (b) summer, (c) autumn and (d) winter  
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Figure 3. Quality conditions of the river based on the NSFWQI index in (a) spring, (b) summer, (c) autumn and (d) winter 
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