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(*�) �*� 
" �e�- [E �) \�K n�H �%" `��7	 &7E"'/ ()")) �GR�� C�$�	 #H
* #�4B #��%IDW ( .)�Q��"

�TFH ��!, �"'� .��("��� .�X�O%" .)
�% )"��, 
" ("��� #��7%��'� * "�2 * <� [	� ��2 #@7���  &7E"'/ [��)

`��7	  .�� .)�Q��" �� �?�, ��" �E �%��	.�X�O%" #K'� �  
" ���	� UB"�H j�� ��u7	 �� �%"'��7� �)�� UB"�H �"�") �2

��7m62 .�� .)�Q��" ��	'H �cOH �*�  #7X62 *�r,)�� #�.)") () �2 ��("� ��")�6H'�d �*� �O,��* �G��

D'H  �"=�"SPSS �	 )�'��'B #� �" .��'�
��	 ( #7X62 ("� �O,.�X�O%" #	�6,  ��2�	 )�'�� #� "��TH �X62 .)") (

.)") ��Q�E )�c!� * #��'� 
" |/ ���� '~E"�- ��224 	 5"'��+, �#H"*"'� [�GL, #��'� �� ���� ��K")'/ #H�$
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D'H 
" .)�Q��" �� ���� #H"*"'� [�GL, .�� �"=�"EasyFit ^"'��6GE �
"'� #��$H (�	
� * -  .�� D�@H" ^�H'�6�"

�*� 
" .)�Q��" �� ���� #H�$	 5"'��+, (*�) ��6�	 ��2 `��7	 <�V�H" * ��	� ��	
 * #�4B #��%  ��	 �%',

(*�)  .��'� D�@H" �4K �%'�6E C��" '� #��%" �*� 
" ���� #H�	
 j%
�, #��'� �!?�X� �WMO "�"�� �� .

#��7�"�2 #H�!? (�	
�� A��,  �#�"
'�	) �� .)�Q��"1392.(  

���� ��	 
" <�H"*� #��7%��'� �% <�
'2 [	� ��!, �"'�-  <�H"*�WMS  #7L7	 .��6� ��!, �!? .�%)'� .)�Q��"

.*'� �TFH * #e"�" �'���E �TFH �� 
��H ���2 ��2.�"�2�	 '%*�r, 
" #e"�" �'���E �TFH .��" \�K #$%���*  �"

Google earth  �	�H'� A�L	 �� (� ��F�H" �� |}� �� ��!, #H"��	 ��2�%)
�� ��7m62 *ArcGIS  )��	 5�-MR"

.*'� �TFH ��!, �"'� .�%)'� ��6" �����/�, 'uH 
" 
��H  \�K �TFH �#$%���*���2 ��21:250000  �e�- `�� *

"�TFH l�QG, �� * �� .)�Q�� .*'� * #e"�" �'���E ��2�� ��!, #7L7	 .��6� �TFH �\�K #$%���*���2 ��2. 

 * �e�- =E'6, (�	
 ��7m62'2 �e�-'%
 
" P%�� #7L7	 .��6� �*� l%'N 
" �2 .�	� ��) 

#GR" 
" �e�- `�� #	 �e�- P% �) <M�� 
*'� D� �% 
*'� �) [	"� �%', * ����.�6 '�0�,  (�	
 �*� '� �"

 .�LH * <� q�QH �(�%'? �"�F	 �=E'6,5"'��+,  l%'N 
" [	� �%" )�") \�K ���N� ("=�	 * #7�	
'%
 <� 34�

 �TFHDEM �e�-'%
 * �e�- �"'�.�� ����, �2  

 ��	 �) �E  T� [	� ��!, �"'�MPSIAC #	 ��	
 &��/�� * �F47	 �) #H"��	 5��G6 l%'N 
" ����  'uH

����, ��	 �) [	� �%" * �� ��!, �F47	 �"'� &��/ (*�� * �V� #e"�" �R�) ("=�	 #��7���E  E"', �"

#	 #T$2
 [E ��N l%'N 
" �E �����2"'����2 �e�-'%
 
" P% '2 * �e�-(� �-�O	 '� �2�� �2  .�	� ��)

/ �R�) )�*�'� l%'N 
" ���	
 
" .)�Q��" [	� ����, �!? ��7m62�e�-'%
 
" P% '2 �) #?�, &�� �) * �2

����, ��	 #2��� &��/ UK�� l%'N 
" �"NDVI D'H �) �"=�"ERDAS �� .�	� ��)  

�H�K)*� &%��'� * ( �T2 [	�) �e�- #L4� &%��'� ���e* )�*�'� ��	 �) (�H [	�) �"MPSIAC  �*� 
"

BLM ��" .�� )�!7T�/ �$%'	" #e"�" �%'%�	 .�")" A��, �E  .)�Q��" [	� �%'K� ����, �"'� * �%)'� ����,

 &%��'� #7�	
 ���e* �E ����, ��	 �) .��.)�� #	 p�L� �H * �T2 [	"� ��? �� * ��R�, �*�? 
" ))'�

) ("��$62 * #G�6�" .��1389.�� .)�Q��" (  

�e�-'%
 
" P% '2 �"'� <��� * &%��'� �"�F	 *  @- �%�!H �)��	 A��, �2 ��	 ��2 * �� )�*�'� .)�Q��" )

 _%��H 
" P% '2 �) <��� ����, * &%��'� ���e* )�*�'��e�-'%
�2� D'H �) �"=�"SPSS  #��%
�" * #��'� )��	

.��'��"'B  [$� �)2  
" P% '2 ���B�	�e�-'%
�2  =�H P% �*�? �) ��7m62 ��" .�� .)") (�TH �F47	 �)

�e�- #�"'��%=�� 5�rVT	 .�� ��"�" �2.��"  
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 B6�2
=>?� E �H�6� '�U>� :M5�; �	98 
=>? �� ��  

  

 M�5X1
=>?� E � 
=>? A���>(�>� ��`	i� : M5�; �	98 
=>? A��  
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'
?

�D
�

 (k
m
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=>?� E  

94/4 93/32 7/0 76/0 14/1 382/0 182/2 469/5 82/1 A 

10/4 4/25 49/0 39/0 6/1 194/0 182/4 462/10 40/3 B 

09/3 8/27 67/0 67/0 21/1 35/0 42/2 173/6 05/2 C 

49/3 05/30 44/0 41/0 57/1 155/0 948/3 67/8 43/2 D 

83/1 04/27 51/0 38/0 61/1 21/0 874/2 538/7 74/1  E 

31/3 62/42 6/0 45/0 49/1 287/0 805/4 59/13 63/6  Q1 

77/3 26/34 91/0 49/0 45/1 65/0 129/2 64/8 95/2  Q2 

78/2 01/30 94/0 41/0 56/1 688/0 858/2 10/13 62/5  Q3 

4/3 87/32  45/0 39/0 59/1 161/0 826/12 05/29 63/26 �e�- [E 

  

��H l u�9 � 

@>;� � < �;�( �� �pv� B��>o �;��9  

��	
 [	� #��'� ��	 �) #��7�MPSIAC  <��� * &%��'� )�@%" �!? 
���	" �%'�6E * �%'�T�� �E )") (�TH

z7� �� {��'	#	 �7$�" {*'V	 5����� * �H�K)*� '�O� * �%
�H� ��2����, ��	 �) �E #,��R �) ���� �"

 n�H "� ("=�	 �%'�T����	
 n�H �� {��'	 
���	" �%'�6E * iHM	 )'��E z7� {*'V	 5����� * �H�K)*� '�O� #��7�

#	 �7$�".���� �E )") (�TH [	� #��'�  �e�-'%
 �) \�K [	�Q1  �%" �'�OQ, �� * )�") "� 
���	" �%'�T��

�"�F	 '~E"�- * [B"�- .)�") "� &%��'� �� C�O- \�K �"�") �e�-'%
 K F47	 �)�� � �� '�"'� `�,',17/0 * 23/0 

��  [$� .�	� ��)3 ��	
 �TFH#	 (�TH "� �F47	 #��7�.�2)  
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 B6�3 
i&H :P�E�;�I� M5�; �	98 
=>?  

  

62 (�	
� ��7m62 * ()�� ��	'H #��'� �"�2 * <� [	� )�*�'� �)X.)") #7 ��224 .�X�O%" �) ���� .)�Q��" �� �2

D'H 
"�"=�" SPSS  (�TH�E )") .)") #	�6, <�V�H" �� {��'	 _%��H .�H)�� ��	'H * �X62 ���� ��2`��7	 ', j%
�, �%

D'H A��, .�X�O%" '2 �) ���	� �"=�"Easy Fit ^"'��6GE (�	
� �� - )") (�TH �7%'�6�"2 ��� j%
�, �� .�X�O%" 

��	'H 3  * �'�	"��/3 ��� .�X�O%" (��'�/ 3  * �'�	"��/4 �X�O%" ��� j%
�, .�X�O%" P% * ��	'H ��� j%
�, .

 (��'�/`��7	 ',j%
�, ��� 
" j%
�, �%'�!� <�V�H" * #��'� _%��H .�7��") "� �
"'� �% ��� j%
�, �E )") (�TH �2

 ��	'H3 �� .'�	"��/#	 �F47	 �"'� #,W�6�-" j%
�, �%'�!� ("�7.�*) �"'� "�� ���� ���� �G�V	 �T�
�� ��224 

 �E )") (�TH ("��� #��7%��'� [	� #��'� 
" [R�- _%��H .�%)'� .)�Q��" j%
�, �%" 
" .�X�O%" '2 �"'� ����

�4�"� P% �(���'�� 
" .)�Q��" �� �%�) 34� 
" n�Q,�" �� �HW�� ���� A���	 {�c,�"�E ��" #T%"=�" �  �%'�6E

�6OB �� {��'	 �HW�� ����  �%'�T�� * �e�- #B'� ��2�6OB �) (� #	 o�Q," �e�- #�'d ��2 .���" #��'� �)

 ��	 *) �� "�2 * <� [	�MPSIAC ����, ��	 * * �HW�� ���� �"�F	 &%"=�" �� �E ��" (� 
" #E�- _%��H �"6 

#	 "��/ &%"=�" "�2 * <� [	� 
���	" �"�F	 ��e�- ����.�7E  

 {��'	 ��	 *) '2 �) "�2 * <� [	� 
���	" [B"�- �e�-'%
 ��Q1 #	 ���B�	 p�L� 
" �e�-'%
 �%" �E ����

 * #B'� �6OB �) �'���"'B#?*'K  �HW�� ���� [B"�- (� jc, �� * n�Q,�" [B"�- �"�") * ��" .�� jB"* �e�-

 *6 �e�-'%
 �� {��'	 ��	 *) �) "�2 * <� [	� 
���	" ("=�	 '~E"�- ��7m62 .)�") "� ���� ��2A  *B #	.���� 

 [$� �)4  �TFH ���� * �H"
*� ���� '~E"�-6 ��� *) �T�
�� .�*) �"'� ����  .)") (�TH ���� =�V�� �e�-

.��" .��  
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 B6�4 .��9 � 
H�E�� .��9 �fN�5? :6 M�; �� 'iSE�9 ���� A��9 
�o�;  

  

�� " �� �?�,%�$7  
" '�6E �e�- =E'6, (�	
6 	 ���#����  �*� �) *SCS 2�^"'�*�� ("��� C��"'� f'N ��2 6 

	 �"'V��" ����#))'� " �) "��%� �T�
�� .�*) �� �H"
*� ���� '~E"�- A���	 &2*i/ ��� *)  ���� ��6  ����

�c,%[ �� �E "%� c� �!? �������
��  �"=�" D'H �)WMS .��'� �"'B .)�Q��" )��	  

 #7L7	 .��6� �*� l%'N 
" <�H"*� [	� ����, �"'�H6� �TF .*'� * #e"�" �'���E �TFH l�QG, 
" "� #7L7	 .��

�� �� ��!, #$%���*���2 ���N�!? �E .�"�2�	 '%*�r, 
" #e"�" �'���E �TFH ��!,  �"Google Earth  ��7m62 *

 #H"��	 ��2�%)
��.)�Q��"  ���� �-�O	 �R�) �%'�T�� C��" �%" '� )  E"',  E j,"'	 �� {��'	 `�,',84/77 

 * (�R�)) &��/ �B�� #e"�"3/15 �� (� �%'�6E * (�R�) )  E"'�	 j,"'	 #e"�" �� {��'	 `�,',095/0  * (�R�)

) #%���*� #e"�"43/0 �R�)#	 (.���� .*'� �TFH\�K �TFH 
" .)�Q��" �� ���� �e�- \�K #$%���*���2 ��2 -

 #$%���*���2 .*'� (� C��"'� .�� ��!, �F47	 `�� * #��7�C �) �%'�T��) �-�O	 �R6/97  * (�R�)A 

) �-�O	 �R�) �%'�6E21/2  .*'� �TFH * #e"�" �'���E �TFH l�QG, 
" |/ .)�") �F47	 �) "� (�R�)

 #7L7	 .��6� �� {��'	 �e�- �) �-�O	 �R�) �%'�T�� .�� ��!, #7L7	 .��6� �TFH �%�!H �) �#$%���*���2

85 )3/29 #	 (�R�)7L7	 .��6� #H
* A���	 .���� �e�- #79/79  .��6� #H
* A���	 �%'�T�� ��7m62 .��"
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 �e�-'%
 �� {��'	 #7L7	A '%
 �� {��'	 �%'�6E * �e�-E #	.����  �*�? �)2  
" P% '2 ��2'�	"��/ #K'�

�e�-'%
.��" .�� ��"�" �2  

 M�5X2
=>?� E ��`	i� �[�9 :M5�; �	98 
=>? A��  


=>?� E  A B C  D  E  Q1 Q2 Q3 BN 

 ���� '~E"�- A���	6 ����  99/21  11/22  9/20  16/21  38/19  92/18  2/21  3/20  46/20  

�HW�� ����  463  465  436  442  399  387  443  421  425  

#7L7	 .��6�  85  85  85  74  79  79  85  74  79/79  

STRTL (�7%")  352/0  352/0  352/0  704/0  531/0  531/0  351/0  704/0  506/0  

=E'6, (�	
 (�F�B))  30  40  36  52  68  58  44  56  124  

  

�e�-'%
 <M�� '~E"�- )�*�'� �T�
�� .�*) �� ���� =�V�� �e�- ��22 .)�	� 
" |/ ���.)") D�6, �
�� ��2

 `%'e * �%�/STRTL  �*� ��SCS  ��D'H�"=�" WMS ��c� ��" 'Eq (�%�� .��'� 5��R �
��STRTL  �4�"� 
"

#	 �c��L	 '%
 �#�"
'�	) )��1392.(  

)7(   

( )0.2* 1000 10*CN
STRTL

CN

−
=

  

 �) �E (�CN#	 �e�- #7L7	 .��6� �.����  

 �<M�� #�) '~E"�- �.i%* #�) �T�
�� .�*) �� <�H"*� n�Q,�" *  @-2 �e�-'%
 
" P% '2 ���� �*�? �) �23  ��"�"

.��" .��  

 M�5X3 l ��H :�;��9 @�H��� B��o � M�; �� 'iSE�9 ���� �9 @L; �9� �fN�5? ���8�9  


=>?� E  
�9� �fN�5?  

)m3/s(  

@L; ��?  

)m3(  

�O � �9�  

)m3/s/Km2(  

@�H��� ]��*��  

)mm(  

A 969/0  11236  654/0  6/7  

B 429/1  16863  655/0  73/7  

C  275/1  15002  55/0  5/6  

D 123/0  644  057/0  3/0  

E 326/0  2913  133/0  2/1  

Q1 649/6  88949  853/0  41/11  

Q2 436/6  76290  31/1  63/15  

Q3 436/6  77867  111/1  44/13  

  

 <�H"*� [	� #��'� 
" [R�- _%��H(�TH �� "� .i%* #�) �%'�T�� �E )")�e�-'%
 `�,', ��2Q2 �Q3  *Q1  ("=�	 ��

31/1 �111/1  *853/0  �e�-'%
 "� .i%* #�) �%'�6E ��7m62 * j�'	 '�	�G�E '� ��H�0 '� `�$	'�	D  �"�F	 ��
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057/0 #	 "�") ��H�0 '� `�$	 '�	 [$� .�7���5 ^"'�*���2 �T�
�� .�*) �"'� <M�� '~E"�- ��22  P%'2 ����

�e�-'%
 
"#	 (�TH "� �2.�2)  

  
 B6�5S��5� :
=>?� E E� x  �� B; Q�� M5�; �	98 
=>? A�  

  

#	 #%W�� `�� �"�") ���� =�V�� �e�- ��F47	 ()�� #H��O2�E �� �?�, ���� ���� ���N (�  u" �6OB �E

 �FcN �� {��'	30  �,65 #	 �R�)�e�-'%
 
" P% '2 `�� A���	 #��'� �) .���� "� `�� A���	 �%'�T�� ��2

�e�-'%
 Q1  "� `�� A���	 [B"�- * �e�- #?*'K �) jB"*
%�e�-' B  #�'d �)#	 "�") �e�- �6OB �%',-

�� .�7��� ���N �e�-'%
 "� 
���	" �%'�T�� �EQ1  "� 
���	" �%'�6E *
%�e�-' B   <��� * &%��'� ����, p�L� 
"

.�H�") "�  

 �) �V� \�K �R�) #��'��e�-'%
��2 #	 (�TH ���� =�V�� �e�- �) �V� \�K �-�O	 ��B '2 �E �2)

 * <��� ����, �"�") 'uH )��	 �e�-'%
 �@��H �) * .�� '�T�� ��	
 &��/ [	� 
���	" ���� '�T�� �e�-

#	 �'�T�� &%��'��e�-'%
 �� {��'	 #��'� �%" �) ��	
 &��/ [	� 
���	" '~E"�- �E )") (�TH _%��H .����-

 ��2E * Q1 * ) (� [B"�- ��7m62 �e�-'%
 �D #	�e�-'%
 �) #T$2
  E"', #��'� ��7m62 .���� (�TH �2

�6OB �) #T$2
  E"', �E )")#	 '�T�� ���� =�V�� �e�- #�'d ��2 �e�-'%
 �) * ����A  *B  �"�F	 �%'�T��

 �e�-'%
 �� {��'	 #T$2
  E"', [B"�- *  %�") "�  E"',E #	.���� 

����, ��	 �)  �Q2 [	� #��'� UK�� �� #2��� &��/ [	� ��"NDVI #	�� UK�� �"�F	 �E ����  .�	� ��)

 ��� #2��� &��/ 
"1-  �,1#	 '�+�	 + #2��� &��/ UK�� .����NDVI D'H l%'N 
" �F47	 �"'� .�� ��!,-

 �*) 
" &@7� �"=�"ERDAS  ��2�H�� 
" .)�Q��" �� *3  *4 .�"�2�	 '%*�r, �"LANDSAT8 �� ��!, �F47	 _%��H .

�E )�� (� 
" #E�- #��'� �%" �e�-'%
 �) #2��� &��/ ("=�	 '~E"�- ��2Q3  *C  #2��� &��/ [B"�- *

�e�-'%
 �� {��'	 ��2A  *B #	.����  ��, �"�F	 [B"�- �E )") (�TH _%��H #e"�" 
" .)�Q��" .�LH #��'� �)

�e�-'%
 "� &��/ ��2Q1 * E "�") #	'N�K �� �%" * �7��� .'!� ��2���*� �� #$%)=H#� ��")'� ()��	 )�?* * �%*�
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#	 �e�- *) �%" �) #��7R \�K ��")'� '�  �7E �E'- <'d �6� #7�% �e�- ��) W�� �� ��B '2 * ����

�e�-'%
 �) #2��� &��/ ��� �%)*�L	 ��� A�L	 ��	) �E #%�? �, .�� .)*=�" &��/ ("=�	 ��2A�B   *C 

� �) .��" .�%)'� [$6  #2��� &��/ UK�� �TFHNDVI .��" .�� .)") (�TH  

  

  
 B6�6: 
i&H NDVI M5�; �	98 
=>?  

  

 ��	 �) �Q2 [	�MPSIAC ��	 
" .)�Q��" �� B.L.M '� '�01, �%'�T�� �E )") (�TH [	� �%" #��'� �� ��!, 

�e�-'%
 #	�6, �) <��� ����, * &%��'� �*�#	 #L4� ��2���� )�?* �2 ����#	 
���	" '~E"�- �"�") * ����

#	 #X7� &��/ [	� �� {��'	 
���	" [B"�- ��7m62�e�-'%
 �� {��'	 
���	" '~E"�- #��'� �%" �) .���� ��2

E  *Q1 #	.���� ����, �*� �).�LH [	� 
���	" �%'�6E �"�e�-'%
 �) #e"�" 
" .)�Q��" � ��2Q3�C  *D #	

.�7���  �) &%��'� #7�	
 ���e* 
���	" #��'���	 ����, <��� ����, * &%��'� )�*�'� [	"� ��? �� �E �"

#	 �H * �T2 ��	 �7H�62 =�H �*� �%" �) �E )") (�TH ����MPSIAC �e�-'%
 "� 
���	" �%'�T�� ��2E  *Q1 

�e�-'%
 �) �H�") ��2A �B  *Q2  #H�O$% 
���	" �)�*�'� ��	 *) '2 �) �e�- ()�� #H��O2�E �� �?�, �� .�H�")

 * &%��'� #7�	
 ���e* �TFH �) [	� �%" 
���	" 
" .)�Q��" ��7m62 * ���7E &%��'� )�@%" �) ���� =V��

�@��H �)��	 �%" �) UrV�	 (���7���E 5"'uH �� �?�, �H [	� 
���	" �E �%)'� �"���" �7c	 �%" '� #��!H �'��

	 �) (#B�7K &%��'�) ��MPSIAC  �) "� &%��'� �"�F	 [	� �%" �� 
���	" ()") "�� .)�� ���'� 'uH �) 'QR

#	 (�TH ��6�	 �- 
" &�� �e�- �) .��" .�� p�L�  �T2 [	� #2)
���	" �) '�	"��/ �%" �$7%" �6e �2)

 �*�?4 �H [	"� 5�rVT	 ��	 5"
���	" n�6@	 * �H��MPSIAC  �*�? �) *5 �T2 [	"��H�� ����, ��	 �"

.��" .�� ��"�"  
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A  38/4 34/3 4/4 59/6 87/10 96/3 16/10 9 0 7/52  

B 9/3  34/3  42/4  6/6  38/8  96/3  16/10  9 0 76/49 

C 11/4  35/3  18/4  54/5  18/9  96/3  16/10  9 0 47/49 

D 9/2  35/3  23/4  57/0  92/9  01/3  23/9  9/10  0 11/44 

E 5/4  43/3  88/3  34/1  92/8  2/4  7/10  58/13  0 54/50 

Q1 43/4  47/3  79/3  8/6  07/14  2/4  7/10  58/13  0 82/62 

Q2 71/3  34/3  24/4  13/19 31/11  96/3  23/9  9 0 97/57 

Q3  81/3  43/3  06/4  19/11  90/9  01/3  23/9  9/10  0 53/55  
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A  36/4  34/3 21/3  59/6  87/10 27/6 95/0 - 9 68/42 

B 91/3 34/3  21/3 6/6 38/8 54/4 93/0 - 9 05/39 

C 45/4 35/3 01/3 54/5 18/9 59/4 77/1 -  7  35/35 

D 61/3 35/3 05/3 57/0 92/9 98/4 28/1 - 7  20/31 

E 67/4 43/3 75/2 34/1 92/8 25/3 67/1 - 16 69/38 

Q1 62/4 47/3 68/2 6/8 07/14 81/4 67/1 - 16 55/52 

Q2 17/4 34/3 06/3 19/13 31/11 24/5 25/1 - 9 06/48 

Q3  29/4 43/3 91/2 19/11 90/9 28/4  75/1 - 7 25/41 
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" |/ �e�-'%
 
" P% '2 �"'� [	"� n�6@	 ()�*� ��) )�*�'� ��	 *) '2 �) .�� �%"�" �4�"� 
" .)�Q��" �� ��2

 <��� ����, * &%��'�D"�B"  
" P% '2 �"'� [E * .i%* <��� �<��� v�rV	 (
* �<���  @- �c��L	 ��

�e�-'%
 .��6� �*�? �) _%��H .��'� 5��R �26  *7 ��  ��	 �"'� `�,',MPSIAC  ����, ��	 * .�� �%"�" �"

.��"  
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 M�5X6: @>;� ���;��� l ��H  .�� 
9 M5�; �	98 
=>? �O � ���MPSIAC  


=>? � E   '?�D�
(km2) 

 
X��

@>;�  ���(R)  
 �O � @>;� �9�

m3/km2/year 

 b>`	� :E�

J�[  
 �O � @>;�

ton/km2/year 
@>;�  BNton/year 

A  82/1 7/52 29/123 36/1  68/167 43/304 

B  40/3 76/49 95/110 36/1  89/150 72/512 

C 05/2 47/49 80/109 36/1  33/149 54/305 

D 43/2 11/44 58/90 36/1  19/123 03/299 

E 74/1 54/50 10/114 36/1  17/155 72/270 

Q1 63/6 82/62 29/177 36/1  11/241 56/1598 

Q2 95/2 97/57 97/148 36/1  59/202 54/597 

Q3  62/5 53/55 48/136 36/1  61/185 66/1043 

  

 M�5X7 :@>;� ���;��� l ��H 
�;>* M5� .�� 
9 M5�; �	98 
=>? �O � ���A�  


=>? � E   '?�D�
(km2) 

 
X��

@>;�  ���(M)  
 �O � @>;� �9�

m3/km2/year 

 b>`	� :E�

J�[  
 �O � @>;�
ton/km2/year 

 BN @>;�
ton/year 

A  82/1 68/42 81/124 36/1  75/169 18/308 

B 40/3 05/39 89/113 36/1  89/154 31/526 

C 05/2 35/35 73/103 36/1  07/141 64/288 

D 43/2 2/31 42/93 36/1  06/127 40/308 

E 74/1 69/38 84/112 36/1  47/153 75/267 

Q1 63/6 28/46 65/136 36/1  85/185 16/1232 

Q2 95/2 85/40 17/119 36/1  07/162 01/478 

Q3  62/5 51/33 02/99 36/1  67/134 23/757 

  

 :��� P�*SDR  

�S'2 ("=�	  �e�- �) ��"�X����'�T��  ("=�	 ����SDR �� �"'� .���% �2"�K &2�E  `%'e ()�*� ��)SDR 

��") ��) �) =�H "� &%��'� ("=�	 #�O%�� <��� '� .*M  �) *) '2 �*�MPSIAC ����, ��	 * �" ("=�	

SDR �")�6H �*� 
" �N��'	  �-�O	 �� �?�, ��'%
�e�-�2 #	 UVT	  * �e�- 
" #%"'LR �%) �� �?�, �� .))'�

 )�?*.�E��2  `�� �� )���	)�%
  �-�O	 * E  ("=�	 �) �e�- �%" �) '0�	 [	� (�%'? ��c '�O	 �)SDR 

#	 �-�O	  .)�Q��" �-�O	 �4�"� 
" �E ������.  [$�7 <��� `%'e �"�F	 �")�6H#	 (�TH "� #�"
.�2)  
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 B6�7:  ��5&� ���>�HSDR 
=>?� E x6�* 
9��  

  

<��� ("=�	 #��'� #�"
�e�-'%
�2 #	 (�TH�e�-'%
 �E �2) E ��  `%'e �%'�T�� �"�") �-�O	 [B"�- ���")

 )*�- �)43/0 �e�-'%
 * �Q1 <��� `%'e ("=�	 �%'�6E �"�") #�"
36/0 <��� ("=�	 &%"=�" �� .�H�") "� #�"


�e�-'%
 �)�F	 �2(� �) &%��'� �"�� .)'E "��/ &2�E �2���N �e�-'%
 �) &%��'� '~E"�- �EQ1  ��	 *) �)

����, <��� ����, * &%��'� )�*�'� ��	 * �"MPSIAC ��  �� '�"'� `�,',3422  *4440  �%'�6E * ��� �) �,

 �e�-'%
 �) &%��'� ("=�	E ����, ��	 �) �� '�"'� �"622  ��	 �) * �,MPSIAC ) �e�-'%
 �E  �� '�"'�629 

#	 )�@%" ��� �) �, [$� .)��8 .��" .�� .)") (�TH �e�- &%��'� �TFH  

  

  
 B6�8M5�; �	98 
=>? BN < �;�( ��5&� 
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&��
=>?� E ��59>;� �5� A5I9��  

CME ����,�e�-'%
 �) &%��'� 5�� * #2����� ��2 ��	 
" .)�Q��" �� ���� =�V�� �e�- ��2MPSIAC 

�e�-'%
 * �e�- <��� ����, * &%��'� ("=�	 �E )") (�TH �e�-'%
 �) *  E (� ��2D #	  E #G�K ����

����, ��	 _%��H ��7m62�e�-'%
 #	�6, �E )") (�TH �"�e�-'%
 
" '�d �� �2 D �E #	  E #G�K CME �"�")-

  E CME �"�") ����.)�� "'B #2����� 5�� �FcN ��	*) �) *���'� �.�H"  

  


��HA�S  

� _%��H * ���	� [�GL, * �%=@,�  .�	� ��)�H [	"� ��� �e�- .i%* <��� �� &%��'� * <��� )�@%" �) '0�	 �H��

 ��	 
" .)�Q��" �� ���� =�V��MPSIAC  )") (�TH ��  �F�O	 �4�"� <��� ����, * \�K &%��'� �E * \�K n�H

 �e�- `�� A���	 ("=�	 '2 �� #7�% )�") #T%��'� ��$�" '%�� *`��  (� #2����� ("=�	 J��4B ))'� �%�T,

 5��� &%"=�" �� `��7�	 �e�- �) <��� ����, ("=�	 `�,', �%�� ���% �2"�K &%"=�" `�� )�%)
"#	 ���%. 

 ��7m62�T2 [	"� ��� #X�Oc62 A�"*� #��'�����, ��	 �) &%��'� * <��� ����, �H�� �E )") (�TH �"

 �"�F	 &%"=�" �� * )�") �F47	 �) <��� ����, &%"=�" �*� '� "� '�01, �%'�T�� <�H"*� [	� * �e�- `�� A���	

#	 �e�- �) &%��'� * <��� &%"=�" �� '@7	 [	� *) �%"#��'� ��7m62 .)��#	 (�TH �2 &%"=�" �� �E �2)

 <��� * &%��'� ("=�	 �e�- �) �HW�� ����#	 &2�E�� (� �4�"� * ���% #	 C�$�	 5��R �� n�e�	 �%" ����

#	 'uH#	 #2��� &��/  E"', &%"=�" (� jc, �� * �F47	 �%" �) j,'	 '�!� ��� �) ���� '�01, �E ��� �E ))'�

#	 �"��'�01, <��� * &%��'� �*� '� J�6�F�O	.����  

 
" P% '2 �) �����, [E <��� )�*�'� #��'� _%��H�e�-'%
 �) �����, <��� �"�F	 �%'�T�� �E )") (�TH �2

 �e�-'%
Q1  ��	 *) '2 �)�)�*�'� )1599  ��	 �) �,MPSIAC  *1232 ����, ��	 �) �, �%'�6E * (�"

 �e�-'%
 �� {��'	 ��	 *) '2 �) [E <��� ("=�	E  �) [E <��� )�*�'� ^M�K" �%'�T�� .��" .�	� ����

 �) ���� =�V�� �e�-�e�-'%
 �) �)�*�'� ��	 *) ��2Q1 * Q3  `�,', ��367  *287 #	 �, [$� .����9 

�e�-'%
 
" P% '2 [E <��� �"�F	 �")�6H#	 (�TH "� �2.�2)  
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 B6�9
=>?� E E� x  �� �� BN @>;� :E� ��5&� ���>�H :��  

  

l�FL, _%��H �� l��4	 'e�- l�FL, _%��H #K�� ��2)1387 #6��� �()1388) zH�%*" �(2010( fM� * #@H=N ��/

)1393	 (�� * ���") �F��4  #GE��N&%��'� #	  E �- �) �F47	 �%" �) <��� ����, *.����  

  

 T9�I�  

lL�" ���6�H #G�6L	w `�c- )�6L	 )"iHw ��"�4 (�%*�E w�E�E ��2�� )1391.(  #$%���*���2 ��	 
" .)�Q��" �� <M�� )�*�'�WMS  *

.(C���S =�V�� �e�- w�)��	 ����4	) (� �� `��7	 #�%'%�	 ��2��$2"� ��"�"   �O���E"  UR �D*) .��6� �("'%" #��cN ��2118-101. 

) ��%"�K #!G�"�c w�q��" #G�6�"1389 v �#G��)�" lFL	 .�XTH") 5"��T�H" .\�K ���Q- * ��")=�V�� .(77. 

y�� w�O- ��6-" w�q��" #G�6�"�� ��H) ��6? #�*�B w5")1386 #�� &%��'� '4K �TFH ��!, * <��� ����, * &%��'� �
�O��	 .(

("'%" ��")=�V�� #��7!	 * D�G #G	 &%�62 ��	��!S ([��)�" ���S #G+��� =�V�� �e�- :�)��	 ����4	)- �e�- �%'%�	 �=�V�� �

 ��'E2 -1.("'!, .�XTH") �#��cN j��7	 .�$TH") �7Q�" � 

3��R #K��)  �-� �'uH w1387�7!/ .( ��	 
" .)�Q��" �� <��� ����, * &%��'� 5�� ��7�MPSIAC  A�L	 �) .�� fMR"GIS 

�e�- ����4	�G@	 .DM%" =�V�� � UR �D�� .��6� .("'%" <� &2*i/ �77-81. 

&��, �6L	 D�F	 k w#F,) ����V� #H��1393 .(��	 `��7, #��'�  ��2MPSIAC, EPM �*�'� �) 5�MN" �H�	�� �) <��� * &%��'� )

C��� (���" )'K"
 �e�- �)��	 ����4	 #%���"'+?" ..�H�� �%�@, #��cN j��7	 �"�%�/ ����, #G	 &%�62 ���* .24 .("�62 �.�	'!	 

) (�@�G ��$�� w�6L	 #H��!H w��T�" #2�TH�!?1393 .(��	 #%���E #��%
�" ��2 EPM�PSIAC * MPSIAC '� )�*�'� �) <��� * &%��

PTK �6�H  �GB" �) .�O%
 A�L	 * \�K j��7	 �"�%�/ �%'%�	 #G	 &%�62 ���*" .19  *20 .(�	'E '72�� .�XTH") ���%'!� 

�6L	 #6G" w�OL�"��" ���6- ) #F,1393 .(��	 
" .)�Q��" �� <��� * &%��'� )�*�'� _%��H #��'� MPSIAC �) A�L	 GIS  ����4	

� =%'�� �e�- :�)��	.�G�� �. "�%�/ #��cN j��7	 * �
�*�TE #G	 &%�62 ��	*) .�21  �'!	 ���$62 �� �H*�" '!	 #�� �
�	� �O��	

�O%
 A�L	 ("�"���*) #@%*', .*'�.("'!, . 

) #?�- #6%'E w)�@� #6���1388��	 .(�e�- �) <��� ����, * \�K &%��'� �
�� �*� 
" .)�Q��" �� DM%" �� �MPSIAC 

�H�	�� * .�� fMR" #%���"'+? 5�MN" �GIS �(#��cN ��%M� �"�%�/ �%'%�	) ("'%" ��")=�V�� #��7!	 * D�G &%�62 ��6@7/ .

.(��'� #��cN j��7	 * �
�*�TE D�G .�XTH") 
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�6�H #H�6E w
*'!� #���� ) #O� .)"=�
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Abstract  
Characteristics of basins and their erosion and sedimentation are of great importance in the studies of water 
resources. Moreover, soil erosion is a problem that causes great damage to the economy of the country every 
year and reduces or kills soil fertility. Lack of information on soil erosion studies is the most important problem 
in these basins. Therefore in order to study the corrosion portraying the Sadal watershed erosion using and 
identify sensitive watersheds MPSIAC models and development effort to review and assess erosion and 
sedimentation in this area. The results showed that the sensitivity of the nine factors in the model MPSIAC both 
soil and slope erosion and deposition zone in resonance parameter are effective. The most critical factor in 
exacerbating erosion on a development model, so that the average increase in steep slope areas are areas of 
erosion and sediment yield increases. Review erosion and sediment production in both models suggests that the 
area with the highest erosion and sediment Q1 and its associated sub-basin D is minimal. The minimum 
difference between the estimated amount of erosion and sedimentation in the basin B (19.23%) and most of the 
area between Q1 (28/48%) respectively. MPSIAC can estimate the erosion model development. Differences in 
erosion and sedimentation in sub D has the lowest amount is about 28% In general, estimates of erosion and 
sediment production in the Sadal watershed model MPSIAC middle class and low class is extensibility. Studies 
show that much of the West (H) to the East (exit) to move on erosion due to uncontrolled exploitation and 
overgrazing of pasture and mines as well as industrial and population growth will increase. On the other hand, 
the scope of the output (Q1) is added to the average value of the slope and the influence of soil type affect the 
amount of runoff and erosion and consequently increased. 

 
Keywords: MPSIAC, EasyFit, 24 hours precipitation, Geostatistics, Sadal watershed. 

 

  

                                                      
1*- Associate Professor, Department of Agriculture and Natural Science, University of Mohaghegh Ardabili  Email: esmaliouri@uma.ac.ir 
2- MSc, Watershed Management, Department of Agriculture and Natural Science, University of Mohaghegh Ardabili 
3- Associate Professor, Department of Human Science, University of Mohaghegh Ardabili 




