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'��� �	 M	<�� �	 =��6��	 �Q�R	 y�L*!�	 U�V�*	 -'�	 !�

	SDT	+�	!�	=��6��	
����	�Q�R	-��O*	E��A�Z	UW�	��	
 ����'�

	�e��	S����	-��O*	+	)?	@� �	F �
	F�V�	F��*	E:!��	Y#+	:!���


	���.6��	��	�����	B��	B?	@��A�Z	!�	=��6��	�Q�R	J'��T�	��

	!��T�	���	��9.2	Arcview GIS	�T�,	!��k	
��'�!�	�!��	M	 	

��

������:7���

E����	
�	
.�7�*	z��	��	FO>�P�	��	:!��	=��bh�	"�����		$��

	!�	:!��	 	-'�6���	�����	
�� ���A		)�����	F6�;,	+�	@�	���

	 -W��+i:!���
	 )���	 j	�����	 +	 ��*	 F#	 
>�[	 !�	 E�A�	 
�	 {!

	�!	�A	:!��	-'�6W#	+	� ���	
�	$��	l�a	@��A����!��M	 	

�e��	S����	+	=��6��	=����f*	��+!	
�!��	!�Q �	F�)?��		��XX	

	
 ����'�	B��	<L �	!�	����	+�	:!��	�
	SDT	!�	�����	���

	$��	l�a	SDT+	1350			+130/����	+�	���		F# 	���WN�	��

	 ��Z	 �A�	��	 ������	 F��W�M	!�	 F# z�WN�22/	 F��W�	����

��?M		��	YQ �	=!�7	F�	@!����	F��W�	E�T�,	��N��	��A�Z	��W*

+	������	
��6�	b
	C+�|	!�	�A	F��W�		��	}
X91		F�	����

����	 SV6 �	 =��6��	 J'���?	 ��N��	 ��g	 ����'���?.		JN �

K�*�*	 F�	 �'�6��	 +	 =��6��	 )����		���6��	 ��	 ���.6��	 ��

�6��6T+�6�\��UV	~��	 $�h	 ��	22/	�6�����i	 $��Hach						

��'��?	 !��#	 �a��	Standard Method c4500	 j	+

�6��6T+�6�\��(Visible)	$��� Hach	��'��?	 !��#	 �a��

Standard Method c4500�	�T�,	 =!�7	 M	����	 ]'�6�

!��T�	 ���	 !�	 ���?)SPSS	Fd&�12j	+ ArcviewGIS9.3  

+Geoststical ArcviewGIS9	����	 S���*+	 @� �	 F �
	M

	 ����	 E=��6��	 �Q�R	 =����f*	 ��+!	 -��O*	 @���	F�	 y����	 @�A

!��T�	 ���	 �!�+	 	 ��A�Z	 F6�;,	 $��	 ��	 !�	 =��6�� 	 @!��? 

SPSS(12)��M		�Q�R	=����f*	��+!	E�A	����	-'�	��	���.6��	��

	F�	 }\�	 �'��,	 FL����	 ��a�	 F>�&A�	 )���	 $�h	 !�	 =��6��

	E���?	 ����	 
 � �	 K��	 =����f*	 ��+!	 ���	 +	 K'�c	 lW#

	!�	��A�Z	=��6��	�Q�R@��>��	��	���.6��	��	�� '?	:+!	Sk��[		 	

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

26
-0

6-
28

 ]
 

                             3 / 10

https://tbj.ssu.ac.ir/article-1-182-en.html


X/ 

�	
�!��	�Q�R	���e��	S������	�����	
 ����'�	B��	B?	<�� �	=��6��	���.6��MMM	 	���

z�WN�	=�O���	
Pa	�'	$��	���f6�	l*	
�����,! 	+	FL����

��	�!+?��	 M	 ��6��	!�#	-'�	@���	F>��O�:����	}\�	E���		
 O�

�'��,	)���?	$��	)���	!��	 M	-� vWA��	F>��O�	m�g	�A	�'��V�	

@!��?	=���W�	��	���.6��		-��O*��M	F��W�	��	���?	����	]'�6�	

	!��k	
��'�!�	�!��	:!��	�
+	:!��	Y#	$�DT	F�	�L&�	@!����

	:!��	�
+	:!��	Y#	$�DT+	=��6��	�Q�R	-��	y�L*!�	�*	�T�,

	SDT	 +�	 �A	 !��O�	 C�����+	 -������	 F ���	 -'�	 !�	 �'?	 ����

� 6T�,	!��k	F&'�V�	�!��	+	FL����	M	UW�	-��	y�L*!�	-��O*	@���

+	 ��Z	��
	 !���W�	 ��	 E=��6��	 �Q�R	)� �Wh�	 �+�[	 ��	 J #

0X^��	 ���.6��M		 Y���*	 ���	F'�N*+	 
h��	 @�,	 J��
	 EF�V

	 :+��	 
����	 @�A	 ����	 S���*+
��'	 )+!�		S����	 -��O*	 @���

��	 ���.6��	 �����	 ���	
 ����'�	 @���?	 =��6��	 ��	 �e��	 M		@���

	S���	 FO>�P�	 �!��	 FVP �	 F�	 y����	 	 
����	 ����	 ��6��	 !�#	 -'�

�!�	@��!�#	F�V�	���	
T��,�
�*	F�V�	E
�� �	-���	F�V�	E
c

	"��V�	��	�����	@���	Bbc�T	@!+?	<Wg	F�L�	F�V�+	�����

X///91	��	F��*	M	!�#	F�	F'�
	F�V�	)�� �	F�	
c�!�	@��!�#	F�V�

��	 F6T�,M		�!���+	 y�V�	 	 
��'	 ��Ok��+	 �6��	 �a� �	 @���+

����	 !�	 ��6d�	GIS		=�D6d�	 ��	 
c�!�	 @��!�#	 F�V�

'�D*�UTM	��	<g��	-���	M	 	

	
c�!�	 @��!�#	 F�V�	 	 ��	 ���.6��	 ��	 ��'�	 @�A	 F�V�	 }\�

����	 !��	 =�D6d�	 M	 ����	 !�	 	 �A	 F�V�	 �O�	 F�[��	 !�	Y6&��

	 
'��T��fg	 =��bh�	
Pa	 E@�	 FPV�	 F�V�	 =!�7	 F�


�P�+i)�,	 
�
	 j����	 
Wk!	 M	=�D6d�	 )��?	 ����	 ��

XX
Wk!	 F�V�	 !�	 ��A�Z	 EFO>�P�	 �!��	 ��Z	 FV�[	����		Y6&��


'��T��fg	=��bh�	����	
��'	��Ok��	M	S���	��A�Z	=�Dd��

	���	@��,	������	@�A	����	���WA	F�	
��6&'�	�P�	E��A�Z	UW�

����	`��>�	`�T	@�A	F�V�	F�	$+�g	=!�7	F�	
'��W��	M	@���

	�Q�R	���	@� �	F �
	F�V�	E=��6��	�Q�R	
����	=����f*	-��O*

	l�a	)���	+�	!�	=��6�����*	�����	���	!�	�*+���'��,	YM	

-� vWA		Bbc�T	 @!+?	 <Wg	 F�L�	 �k�T	 Uh� �	 �#�*�	 F�V�

	E=��6��	�Q�R	@� �	F �
	F�V�	+	
c�!�	@��!�#	F�V�	��	@���

	�Q�R	 ��	 Bbc�T	 @!+?	 <Wg	 F�L�	 )��VT	 ��e�*	 -��O*	 @���

	=��6��	
'��T��fg	=��bh�	Y6&��	����	!���	F��*+	K�#�*	M

K��	"���	��		�L&�	FO>�P�	�!��	@��A�Z	=��6��	�Q�R	FVP �

�T�,	 !��k	 
�!��	 �!��	 F��a�+!	 F�	 M	=��bh�	 ��	 ���.6��	 ��

	S�&��6
	+�'�	F�V�	�����	���	@�6�+��
	@��A�Z	@!�.[	G�>

��?	����	���	!�	B?	)�'�g	��&�+M	 	

��

�9�5�"��	 	

	B� g+	@�#��	�T��	@��A�Z	=��6��		�Q�R	�q#��[	+	Sk��[

�	 ���	 
k��	 EK�*�*	 F�	 ����13+�/		=��6��	 �Q�R	 -������+

	 ��A�Z	 �+�,	 -'�!�39�3���	 ����	 �6�>	 ��	 ��,	 
���	 M�Q�R	

=��6��	@��A�Z	!�	Jd�	
��R	���		Sk��[	��	K�*�*	F�	�����

�q#��[+	X	�*	�	
���	��,	!�		 E��?	����	�6�>	@���	)����	-'�

FO>�P�	�!��	FVP �	$�W�	@��A�Z0+�/	���	�6�>	��	��,	
���	M	��

	���	F6���	
�'��T�	��+!	F>��	��	!�	=��6��	�Q�R	E]'�6�	"���

���'	 F����	 
�'��T�	 ��+!	 -'�	 �� '?	 @��>��!�	 �+!	 
�	 !�Q6��+	M

	�����	���	@��A�Z	=��6��	F�_��	-������	=����f*	
c�'!	$��

	 "���	 ��	 
Pa	 FP��!	 =�O���	 z�WN�	 Sk��[	 :+!i	F>��O�

)����,!	 j�!�W�1	�A�	 
�	 )���	 �!	 M	J�
	 FP��!	 -'�	 "���	 ��

	!�	 �'���	 �.[	 =!�7	 !�	 =��6��	 F�_��	 -������	 �'��V�	 
 ��

	S��	U��P�	
*?	@�A	$��1	���	�A��aM	 	

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

26
-0

6-
28

 ]
 

                             4 / 10

https://tbj.ssu.ac.ir/article-1-182-en.html


X1 

	��'	������	�������	
�A+I
	
W��	F�� �DT	 	���

F>��O�	"���	��	1		J'��T�	�[�+	l'	@���	F�x		$��	���f*	l'+

	�*_��	$��	F�52	9���	
�	��+�T�	=��6��	)����	F�	�[�+	M	]'�6�

	=��6��	�Q�R	E��Z	UW�	J'��T�	��	���	)���JA�#	���	F6T�'   

    '�5>��.
?(      � � ���� � ���		 	

	$+�g	!�	@!����	F��W�		��	S7�[	]'�6�1		���	)?	�� A�	)���

!�	=��6��	�Q�R	F#4/	^+	
O�Lh	�[	��	�*_��	�A	F��W�14	^	���

	@��W A!	)����	��	�*_��X/			�6�>	��	��,	
���	������	)�����

	@!��#	�!����6��	�[+	
���g���M��

S��2��>��	!�	=��6��	�Q�R	-������	
 ��	J�
	 �� A�	)���	@


*?i130Xn130/	 j	 F>��O�	 ��	 ���.6��	 ��1	���	 M	F#	 @!�P��WA

	=!�7	!�	=��6��	F�_��	-������	E���	���	����	)���	S��	!�

	!�	��g��	�'���	�.[X		��	J��	F�	�� '?	$��3�		��	��,	
���

���!	�A��a		�6�>���

	 F�V�3		F�V�	 ��	 �!	 ��A�Z	 =��6��	 �Q�R	 @� �	 F �
	 K�#�*

?	<Wg	F�L�	@�#�*�)?	 E�A�	
�	)���	@���	Bbc�T	@!+	

	@!+?	 <Wg	 F�L�	 �k�T	 Uh� �	 �q#�	 ���	 �d��	 F#	 !�h

����	
�	=��6��	@_��	�Q�R	@�!��	Bbc�T	M	-'�6���	+	-'�6W#

	F�	=��6��	�Q�R*	B� g	Jd�	+	
��R	Jd�	 F�	y����	K�*�

����	
�	�����	���	
k��	M ��

��

��
��

�3�?:�5.>�@
����
�56@�
��

��

A7+$?::�����=7�:�����B��C"�D�0�������������
�2�E9�4���� ����!�)�F�
����G�H���
���

)���	 	!��O�	C������-������ F���� Sk��[ �q#�	�[ 

	��	�6���

2/	��,	
���

�6�>��	 	

	��	�*_��

�!����6��	 	
T p-v 

:!��	�
	SDT	 	295��931	 	X931	 	X	 	�/	 	4/^	 	14^	 	

2�9	 	�9	 	
	Y#	SDT

:!��	 	
390�4931	 	32	 	�	 	�2	 	4/^ 14^	 	

 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

26
-0

6-
28

 ]
 

                             5 / 10

https://tbj.ssu.ac.ir/article-1-182-en.html


X2 

�	
�!��	�Q�R	���e��	S������	�����	
 ����'�	B��	B?	<�� �	=��6��	���.6��MMM	 	���

�����

�����

����	

�	��


����

�����

��

�


��

�	

��

��

��

��

�������������	�������������
��������������

������

��
�3�I:�H��2�E>������ ����!���	
�J�K!��
������L�B'?MNOP?MNQ(��

 

RS��5;��!7�2��*�

��F�	!�h	
�#	)����	=��6��	!�	@���?	
 ����'�	-�W�	���	

��*	��e�*	F�L�	<Wg	@!+?	Bbc�T	+	=�Dd��	
�'��T	

r�a	S���	} g	Er�a	} g	� �	E�6&�	UW�	E��Z	

)�W6a��	��Z	+	�'��!	Y'�[	)?	����T�	����	 ]'�6�	 U��P�

���?i$+�g1		j	FVP �	��	
O��+	YN[	F#	���	)?	��	
#�[	F#

	+	 F6T�,	 !��k	 
��&��	 @��6�>�OT	 ��e�*	 ��*	 ��A�Z+	 FO>�P�	 �!��

���	 ���	���>?.���	"���		-�WA$+�g	E	-������	�Q�R	=��6��	

!�	+�	SDT	�*	Y#+	:!��	=+�.*	
��&��	E��!���		F�	Fg�*	��

	 F� '��P�	
�+���	���	�!	�T��	@���	���W�	��.�	�';
��	

S���*	
�	E�A�	!�	FN�6�	
,��!��	��e�*	
��� Z	!�	F';f*		���

	
�DT	=����f*+	=��6��	�Q�R	)��	U�k!	+	Y�V6&�	=!�7	F�

	)?	���	F6����	 M		$��	!�	F#	 	
'�A	
�!��2//5	 		!��#	!�

		:!���
+	 :!��	 Y#	 SDT	 !�	 ��A�Z	 =��6��	 �Q�R	 @+!	 )�!�

E��	��N��	)���		�� A�		B�h��	$�DT	!�	=��6��	�Q�R	JA�#

	 
,��!��	 ���*	 ���	 F';f*	 ��	 
���	 -'�	 F#���	+	)��	 U�k!

���	 ����	 =��6��	 �Q�Ri14j	 M)����	J'��T�	F���>�� 		�Q�R

6��	 -������=��		��+���	 !��A	 
,��>?	 	 ��'�	 ��e�*	 ��	 
���

����A�Z	 M	!�	 ��>��	 ���bc�T	 ��Dd�	 @���	 @�A	 
,��>?

�����	��+�T�	���?	�O�+	��	)� vWA	+	��!�,����	
6T��?	Uh� �	M

	 ]'�6�	 F���>��	 -������	�Q�R	=��6��	)���	E���	F#	!�	$��	

135�-������	�Q�R	=��6��	@�+�[�*	JA�#	F6T�'	F#	 E���	

	 )?	 S�>�	u��[�	F�L�	<Wg	@!+?	Bbc�T	!�	��+���	@�	

	���F#	@��A�Z	
�A?	<k�+	���	E���	Bbc�T	F� '�	F�	Fg�*	��	

�T��	@�A	C���	+	�!�	)���	��	)���	-'�6A�*�#	!�	�A	
�A?	

��N'�	E�����
	
�	)��d�?	F�	+	���#	!�L�	F�L�	Bbc�T	�O'��	

H���	JA�#	=��6��	���	���M	�Q�R	JA�#	=��6��		)���WA

��	J'��T�	UW�	E�A	 ��Z	F#	 E���	 )?	 ��	 
#�[	�� �	=��6��	

�*�W�	��	@+!	F'_	@�A	
�P�	+	
�P��'�	<k�+	H���	+	���	

$�V6��	<'��	�*	
,��>?	F�	F'_	Y#	UW�	�*	
�	���	 M	-'�

	+	-�Z	EF�#�*	F�Wg	��	����	�����	
 ����'�	@���?	!�	��Oc+

���	���	��A���	
�� g	��#i2/E1X	Mj	=��6��	�Q�R	)���	_��

	���	S�>�	F�	�*�W������	���	
k��	B� g+	@�#��	Uh� �	!�

<Wg	F�L�	��g+		E���	Uh� �	-'�	!�	Bbc�T	@!+?	l'	]'�6�

	�Q�R	 E����*	
�	Bbc�T	@!+?	<Wg	F�L�	 E���	)���	 FO>�P�

	�*	�!	=��6��3/	�A�	JA�#	�6�>	��	��,	
���i15	Mj		�'��!	���

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

26
-0

6-
28

 ]
 

                             6 / 10

https://tbj.ssu.ac.ir/article-1-182-en.html


X3 

	��'	������	�������	
�A+I
	
W��	F�� �DT	 	���

+	
.�#	Y'�[		�T��	Y#��*	E
���&�	�T��	F�	
�'���		E
6�����

	-'�	�W�	F�	���_��	 ���>?	Uh� �	��	)�'�g	 	��g	E
���&�

��A�Z	��Ok��	 +	K�� ���	��A�Z	!�	���	��	S����		��	 �e��

J'��T�	
,��>?	
�	 Jd�	 -'�	 @��A�Z	 
*��6��	����	 M	]'�6�

Vh� �	!�	E���	)���	)��WA	���	!�	=��6��	$�V6��	@��&>��	F#	


	��Oc+	 ��Q�	 
�����	 E���	 F6���	 ��g+	 @�6W#	 
,��>?

	JA�#	!�	�T��?	@_��	���dc+	B?	<�� �	
.�#	Y'�[	K�� �

�����	 �e��	 
,��>?i21	 Mj	 -�WA	 U��P�S��		 -'�6W#�Q�R	

=��6��		 !�	Jd�	
��R	���	E��?	 ����	��'�	@��A�Z	-'�	

FVP �	!�	F�7�T	
L�� �	��	FVP �	
���&�	<k�+	���	���M		-'�	!�

'��A�Z	EFO>�P�	�!��	FVP �	��	Jd�	
F#	!�	 $�D*�	S��	�T��	


�A	?	�T��	F�	
6T��?	!�	
�'���	FVP �	@���	<k�+	���	���	

B?	������	���	F�	-'�	E� 6���	�!	=��6��	�Q�R	-'�*_��	J��	

��	)b��i���*	jB?	���	
 ����'�	@���?	)�'�g	��g	FN�6�	!�	E

K��	��g	Cba��	��		�T��?�!�+	@��A�Z	
�A?	
�	���	M	

�a��	���+	��	@+!	�T��	�T��?	H���	J'��T�	�Q�R	=��6��	

!�	-'�	Jd�	���	���M	F#	��Z	FV�[	+�
���&�	�T��	��	)+��� 

���	���	<k�+	Y'�	)�6&#�*	F�!��	!�		=��6��	�Q�R	@�!��	�6W#

�����	 
O�Lh	 �[	 ��	 ��	 FVP �	 -'�	 !�	 EX	 �*1/	!�	 
>?	 ��#	 -*

	 @���	 !�6�A���	 
�	 ���.6��	 
A�	 ��#	 M	@��6�>�OT	 -'���� �

���	F6����	��A�Z	-'�	
,��>?	��	@��e�*	@�!+��#M	
'��A�Z	

F#	!�	�#��	���	�T��+	
6T��?	!��k	E��!��	@�!��	-'�6W#	

UW�	-'�6���+	-������	�Q�R	E�����	=��6��	-'�	��A�Z	!�	�T��	


6T��?	<k�+	���	+	���	�Q�R	@_��	=��6��	F�	���	�a��	���+	

+	FO��*	@���	!�	��+���	C��h�	-'�	��A�Z	
�	����M		]'�6�

	E��#	���e	F�#�*	!��#	!�	=��6��	�Q�R	
�!��	�Q�R	J'��T�

	@��6�>�OT	 ��!	 E@�!+��#	 @��6�>�OT	 J'��T�	 ��	 
���	 =��6��

	+	 Bbc�T	 	 @!+?	 <Wg	 @�A	 Y6&��	 FO��*	 +	 J'��T�	 E
6O 7

���*	-'�	��	���&����	
�	=�i22	 Mj		-� vWAl�a	F��a�+!	

F#		��	K�R�	)?	�6&�	} g	 E���	<k�+	 ��A�Z	-'�	���	_��!�

	F���	+	-�	� ���	��!�	F���	=�!�H���	F#	���	���	S���*	

J'��T�	 +	 ��A�Z	F�	
�bc�T	
,��>?	�+!+	�Q�R	=��6��	���?	

���	���	 	 M�	 F�+b�	F� '�	-'�	��A�Z	!�	���6��	��&�	@���?	


 ����'�	<k�+	���	���	F#	F�	]'!�*	�A	
,��>?	!�	$�h	��&�	

)�'�g	J'��T�	 
 ����'�	 @�A	 B?	
�	���'	 M	��+���	 @��A�Z

	$�W�	i�����	���	$�W�	FVP �	@��A�Z	j	=��6��	�Q�R	@�!��

��+���	!�		����	K�� �+	���6����	MX	F#	Jd�	-'�	��Z	FV�[

	����	 ��	 
L�� �	 F�7�T	 +	 E���	 <k�+	 )��WZ	 !����	 F���[!�

	@���� 6���	
 �'�
	=��6��	)����	=����f*	��+!	��!��	M	=����f*

	F#	��	��A���	FO>�P�	�!��	FVP �	!�	=��6��	�Q�R	!�	
����

	��	 ���?	=+�.6�	��e�*	)����	+	
,��>?	<'� �	
,� #��
	���	F�

���	
 ����'�	<�� �M��

		��+	 
k��	 �W�	 F�	 �����	 ���	 
��R	 Jd�	 ��	 =��6��	 �Q�R

� g+	�#��	F�	$�W�	�*�W�	F#	E�&A	J'��T�	$�[	!�	
k��	B

	���,��>?	�+!+	J'��T�+	@���	+	
���&�	�T��	Y#��*	��	
���

����	 
�	 
 ����'�	 @���?	 F�	 ���bc�T	 ��Dd�M		��	 )���WA

	J'��T�	 �� '_?	 <�� �	 �����	 ���	 !�	 
 ����'�	 @���?	 �#�[

	�#�[	��&�	$�h	!�	=��6��	�Q�R	J'��T�	H���+	 ���#	 ���


'�	 @���?	@���?	 @���,��>?	 
�7�	 <L �	 E���	 ���	 
 ����

	+	 @���	 @���bc�T	 �����	 ���	 @���	 Uh� �	 !�	 
 ����'�

����	 
�	 
���&�	 �T��	 Y#��*	 +	 
���a	 	 M	Y'�[	 �'��!	 ���

	��	)�'�g		��g	E
���&�	�T��	F�	
�'���	 	 E
6�����	+	
.�#

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

26
-0

6-
28

 ]
 

                             7 / 10

https://tbj.ssu.ac.ir/article-1-182-en.html


X� 

�	
�!��	�Q�R	���e��	S������	�����	
 ����'�	B��	B?	<�� �	=��6��	���.6��MMM	 	���

	 E��A�Z	�W�	F�	���_��	 ���>?	Uh� ���Ok��	K�� ���	��A�Z	

!�	�	 E��	������	J��	��		)b��	F��a�+!	��	
���	
,��>?	+

	��!	+	FO��*	��	
 ����'�	<�� �	)�'�g	)���	��g	YA	El�a

@���	 �T��		F�Wg	 ��	 ���	 �*_��	 
[���	 ��	 
,��>?	 $�V6��+

����	
�	�����	���	
 ����'�	<�� �	
,��>?	��	�e��	S����	M!� 

�'��� 
�OT �� y��d� )��W� @���? �� �Q�R �*_�� �� �[ 

��N� �� @���? �Q�R�� Y# E 
�? F# !� "�6�� C�D� 

)�,�  # 
� ��! �Q�R =��6�� )? !� �[ ��N� 
� ����.	 	

���	
'�N����	F���	)�'�
	S7�[	F>�V�	-'�M 

References 

1� Naseri H, Raghimi M, Yakhkeshi ME, et al. Investigation of  the Effective Factors Variation of Nitrate 

Concentration  in the Groundwater of Ghareso Watershed Basin Golestan Province. Agric sci Natur 2006; 

13(1): 1-9. 

2� Hadrian DN, Parvaresh A, Khayadany M. Evaluating Chemical Pollution Groundwater and Surface Water 

down part Area of  Landfil ancient place of sary Province. National Seminar Tenth Environmental Health in 

hamadan in 2008; 10:1-7.[Persian] 

3� malekabady j, afuony m, moosavy s, et al. Assessment nitrate concentration in groundwater of esfahane. 

agricultural tecniques science and natural source 2005; 8(3): 69-82.[Persian] 

4- Stuart  A, redrick  F, Rick J, et al. Survey of Nitrate Contamination  in Shallow  Domestic Drinking Water 

Wells of the Inner Coastal of Georgia. Environmental Geochemistry and Health 1994: 11(2): 215-231 

5-Azgoly A. Nitrate Concentration Alteration trend in Aquifer West Tehran of  First District  of Towns. Wat  

Envi  2005; 62(2):35-41.[Persian] 

6- Muramoto DJ. Comparison of Nitrate Content in Leafy Vegetables from Organic and Conventional farms 

in California. Environmental Monitoring and Assessment 1999; 68(1): 212–224.  

7-Bernaadt N, Barbarac R, Keriej H, et al. Risk of Nitrate in Groundwaters of�the United State A National�

Perspective. Environ Sci Technol 1997; 31(8): 2229-2236.   

8-Gilli G, Corrao G, Favilli S. Concentrations of nitrates in drinking water and incidence of gastric 

carcinomas: first descriptive study of the Piemonte Region, Italy. Sci Total  Environ 1984; 34: 35-48. 

 9- Jianyao C, Makoto T, Guanqun L, et al. Nitrate pollution of groundwater in the Yellow River delta, 

China. Hydrogeology Journal 2007; 15: 1605–1614.  

10-  Nolen  BT. Relating Nitrogen Sources and Aquifer Susceptibility to Nitrate in Shallow Ground Water of 

the United States.  Ground Water 2001; 39(2): 35-48. 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

26
-0

6-
28

 ]
 

                             8 / 10

https://tbj.ssu.ac.ir/article-1-182-en.html


XX 

	��'	������	�������	
�A+I
	
W��	F�� �DT	 	���

11- Gibson RS, Vanderkooy PC, Mclennanc CE, et al. Contribution of tap water to mineral intakes of 

Canadian preschool children. Arch Environ Health 1987; 42: 165-172. 

12- Jennie M, Gilbert H, Henry B. The use of Major Chemistry In Detemining Nitrate Sources  of Ground 

Water The Suffolk county ,Long Island. World Applied Sciences 2003; 19(2): 35-46 

13- Prabaharan  S, Manonmani R, Ramalingam M, et al. Geo Stastical  Modelling  for Groundwater 

Pollution  in Salem, Tamilnadu- A GIS Based Approach. Engineering Science and Technology 2011; 3(2): 

1273- 1278. 

14- Kalvif S, Khan IU, Siddiqui, et al. Nitrate/Nitrite Contamination in Groundwater of Karachi and its 

Correlation with Other Physicochemical Parameters. Sci. Environ. Manage 2005; 13(2): 121-125. 

15- Lee SM, Min KD, Woo NC, et al. Statistical models for the�assessment  of nitrate contamination in urban 

groundwater using GIS. Environmental Geology 2003; 44(1): 210–221. 

16- Mutewekil MO, Fayez YA, Nezar AH, et al. Assessment of Nitrate Contamination  of Karst 

Springs,Bani Kanana, Northen Jordan. Revista Mexicana de Ciencias Geológicas  2008; 25(3): 426-437.  

17-  Bilgehan N,  Ali B. Groundwater quality mapping in urban groundwater using GIS.  Environ Monit 

Assess 2010; 160�3): 215–227. 

18- Ehteshami M, Sharifi A. Evaluating Qualitative Modling Shahreray Aquifer. Tecnology sci Subsistence 

Envi 2007; 8(4):1-9. 

19- Anca mm. mathematical modling of groundwater contamination with nitrogen compound.  The Science 

of the Total Environment 1999; 208:75-83. 

 �20- Zanfang J, Yingxu C, Feier W,  et al. Detection of nitrate sources�in urban groundwater by isotopic�and 

chemical�indicators, Hangzhou�City China. Environmental Geology 2004; 45:1017–1024. 

21- Nasery H, Nadafian H. Modling transition Groundwater of Nitrate Pollution in confined On drinking 

Wells in Hamadan. Geology Journal of iran  2008; 6(2): 87-98. [Persian] 

22- Arzu FE, Hakan E, Fatma G. Nitrate, Nitrite and Ammonia Contamination in Ground�Water: A Case 

Study from Gümüþhacýköy Plain, Turkey. Asian Journal of Water, Environment and Pollution 2006; 4(1): 

107-118. 

 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

j.s
su

.a
c.

ir
 o

n 
20

26
-0

6-
28

 ]
 

                             9 / 10

https://tbj.ssu.ac.ir/article-1-182-en.html


X4 

�	
�!��	�Q�R	���e��	S������	�����	
 ����'�	B��	B?	<�� �	=��6��	���.6��MMM	 	���

Factors Affecting nitrate Concentrations in Shiraz Groundwater Using Geographical 
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Abstract 

Background: Nitrate is one of the most prevalent contaminants in groundwater. Ingestion of  

nitrate in drinking water by infants can cause low oxygen level in the blood which is a potentially 

fatal condition.  In this study� the concentration of nitrate and nitrite and contaminant supply in 

shiraz groundwater  by ArcView Geographical Information System 9.3was investigated. 

methods: In this descriptive study two hundred and twenty groundwater samples were collected 

from total fifty five Shiraz plain wells in dry and wet season.  The concentration of nitrate and 

nitrite was measured by spectrophotometry. The results was analysis in SPSS,�Arcview gis 9.3 

Software.� 

Result: Results showed that NO3 concentration in winter ranged from 4 to 72 mg/L with an average 

of 31.65 mg/L. In sixty  percent of samples, nitrate concentrations was higher than threshold value 

of 20 mg/L as nitrate and sixteen percent of the samples collected had nitrate concentrations higher 

than 10 mg/L as nitrogen.  

Conclusion:  from the results, wells’ depth effect on nitrate concentration. Increasing well depth, 

decreasing Nitrate concentration. The maps showed Nitrate Concentration Increases west to East of 

the shiraz city. Also, the main Source of contamination in Groundwater was domestic wastewater. 

One of the important factors was Movement of Water from Karst Aquifer to limestone Aquifer. 

Keywords: Nitrrate contamination, Groundwater, Shiraz City, GIS 
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