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$&  E1  E2 E3 E4 E5 E6 E7 E8  E9 E10 E11 E12 E13 E14 E15 

X2  0.22 0.22 0.22 0.40 0.38 0.40 0.40 0.39 0.40 0.40 0.40 0.40 0.40 0.48 0.48 
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$&  1'E  2'E 3'E 4'E 5'E 6'E 7'E 8'E  9'E  
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$&  E1  E2 E3 E4 E5 E6 E7 E8  E9 E10 E11 E12 E13 E14 E15 

X3  14.1 15.5 19.6 16.8 17.5 18.1 16.1 8.6 9.3 22.9 17.3 13 11.2 20.7 16.6 
 

 �1�(
$&  E'1  E'2 E'3 E'4 E'5 E'6 E'7 E'8  E'9  

X3  13.0 10.5 8.7 7.8 7.1 7.8 6.9 6.7 9.8 
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X5  32.21 35.01 48.05 39.35 34.69 35.53 19.53 26.28 22.30 24.18 17.70 13.84 18.57 21.30 26.98 
 

 �1�(
$&  E'1  E'2 E'3 E'4 E'5 E'6 E'7 E'8  E'9  
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	���( ��A@� .�3+�
� �6 (�, w
�AQ �'�� >�E  

63���#
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 �1�(
$&  E1  E2 E3 E4 E5  E6 E7 E8  E9 E10 E11 E12 E13 E14 E15 

X7  29.21 29.21 29.21  28.23 14.72 13.16 8.16 21.66 16.54  13.30 10.17 14.26 7.14 11.17 18.46 

 

 �1�(
$&  E'1  E'2 E'3 E'4 E'5 E'6 E'7 E'8  E'9  

X7  27.07 18.30 8.87 10.21 12.43 9.83 12.38 13.58 13.47 
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��F ��1G��L) �	# B��� ( 8 .(  

  

,��9 6.  P�� Z-'�4BLM  �1�(
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R �'
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�1�( 
$& �R    #$��
%

 �EJ�  

  #$��
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  #$��
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�R'
�0 �'  

  #��+

 j
G�k  

  �X�� c�<J8

 ��%�$ i�UE�  

 �X�� #��+

 D�-& lJ�  

  #$��
%

 �8��"  

E1 6  11  6.77  12  1.83  14  5.68  

E2  6  11  6.60  12  1.87  14  6.29  
E3  6  11  6.76  12  2  14  8.69  

E4  6  10.75  7.09  12.11  1.97  14  7.50  

E5  4.88  3.32  7.03  13.41  1.87  14  8.56  
E6  6.07  5.87  7.04  13.43  3  11.33  11.95  

E7  6.70  6.66  6.50  14  1.90  6.99  6.88  

E8  6.13  9.73  6.96  12.76  1  14  4.52  
E9  5.96  7.62  4.85  13.38  0.98  14  11.22  
E10  5.89  7.09  6.58  13.57  1.84  12.60  10.27  

E11  6.27  7.39  6.75  13.76  1.82  9.64  5.87  
E12  6.65  6.69  6.50  13.35  0.96  12.22  4.15  

E13  6.47  6.90  6.87  13.90  0.94  6.08  5.67  

E14  6.40  8  6.50  13.69  1.91  10.58  5.30  
E15  6.10  7.84  6.87  13.23  1.81  14  1.80  

E′1  6.04  11  6.50  12.18  1.92  14  7.91  

E′2  5.80  8.66  7.77  13.03  1.93  14  7.52  

E′3  5.66  4.67  7.73  13.74  1.82  7.64  10.09  
E′4  6.52  5.55  8.50  13.59  0.85  8.39  4.97  

E′5  6.80  6.01  8.02  13.42  0.80  10.21  2.72  

E′6  6.48  8  8.50  13.78  0.78  9.31  2.13  
E′7  6.82  7.18  8.25  13.44  0.79  10.26  2.86  

E′8  6.99  5  8.74  13.26  0.86  10.58  5.16  

E′9  6.56  6.86  7.22  13.42  0.88  10.65  2.76  
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% (` ' e� ��   �1�( 
$& ��E’8 ����� #$��
% (� 
   �1�(
$& ��

E’1�R'
�0 #$��
% (a 
  �1�(
$& �� �'E’4�>�"��� ����� #$��
% (c 
  �1�(
$& �� �'E6  �/$�'� #$��
% (d �  �1�(
$& �� �'E’3    
$& ZE-)

 ZU� �� �R �1�(1(  .  
  

,��9 7.  
R &���-' �>�"��� #$��
% �� 
n�- Z-'�4 &' ?$�1�(
$& 
R �� �' 

�1�( 
$& �R    o���- g��

(%)  

(%) �S$� ���  D�-& Z-�4  �����

(%)  

  lJ� #��+ Z-�4

(%) D�-&  

E1 8.05  3.67  10.07  11.57  
E2  8.75  4.13  10  11.57  
E3   12  5.18  10  11.57  
E4  9.75  4.93  10.63  11.82  
E5  8.65  3.03  11.75  8.05  
E6  8.87  9.33  11.10  7.82  
E7  4.87  7.51  4.75  4.77  
E8  6.57  3.04  9.95  11.43  
E9  5.57  3.04  11.35  13.25  
E10  6.05  3.48  11.8  2.87  
E11  4.42  4.58  9.72  8.16  
E12  3.45  4.72  7.61  8.32  
E13  4.62  4.25  6.50  5.18  
E14  5.32  6.20  6.97  8.96  
E15  6.72  3.42  7.33  14.72  
E′1  11.25  3.41  10.27  10.72  
E′2  9.75  2.71  11.13  10.07  
E′3  9.80  2.20  11.40  5.27  
E′4  5.37  2.58  6.10  5.11  
E′5  2.37  2.76  5.95  6.18  
E′6  2.57  2.18  6.95  7.87  
E′7  3.10  2.45  6  6.40  
E′8  3.37  2.73  8.55  5.37  
E′9  3.47  3.32  6.30  8.12  
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  ,��98. ��'����� ��X��$' ��R ���9 �� h8'� ��U7 �\�����"  234 /$
�0 �1�( ���0-  �;J�- �0 @�
�) � �� ���'
" �' 
��1�1392 (  

,��  ��-  &�� 
 ���� D�) �R�

 (���UR �� 
,��  ��-  &�� 

 ���� D�) �R�

 (���UR �� 

1352 1 3 3.017 1361 8 26 12.36 

1352 7 24 0 1362 2 28 2.91 

1352 8 24 0 1361 11 22 1.20 

1352 10 13 0.30 1362 9 23 0.60 

1353 3 12 6.53 1362 12 18 6.06 

1353 2 24 0.26 1363 1 18 17.39 

1353 1 3 0.69 1363 2 18 3.41 

1352 9 13 0 1363 2 9 1.46 

1353 4 15 1.38 1363 1 12 5.61 

1352 8 6 7.28 1362 10 26 1.29 

1353 5 16 0.49 1365 1 20 1.03 

1353 7 21 0.73 1365 2 25 4.04 

1354 4 17 1.36 1365 12 11 3.08 

1354 2 10 0.58 1366 1 11 5.99 

1354 1 28 0.59 1366 12 6 4.07 

1353 9 17 0.05 1367 1 17 0 

1354 10 20 5.77 1371 2 19 10.44 

1355 4 15 0.27 1371 12 25 2.71 

1355 3 25 0.39 1373 1 30 3.79 

1355 5 25 0.45 1375 1 27 3.35 

1355 2 13 10.67 1376 1 12 0.59 

1355 12 18 5.19 1377 2 6 7.86 

1356 7 18 0.66 1376 12 24 0.47 

1359 11 26 3.90 1376 8 14 3.65 

1359 12 17 2.26 1379 1 23 1.52 

1360 4 30 3.60 1380 1 7 6.81 

1360 2 26 2.98 1380 1 12 1.28 

1360 1 22 0.89 1380 11 13 0.04 

1360 1 18 1.61 1383 1 10 0.26 

1360 9 29 0.09 1392 3 20 0.33 

1361 1 21 2.37 1391 12 16 0.04 

1361 2 5 5.30 1391 11 10 0.03 

1362 1 28 1.02 1392 6 27 0.30 

1361 12 21 2.50 1392 5 27 0.10 

1361 12 15 27.73 1392 2 24 0.36 

1361 11 26 1.54 1392 4 25 0.07 

1362 6 14 0.073     
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E1 4.03  3.83  2.82  9.47  10.63  9.26  14.16  13.75 5.68 73.89 3.62 

E2  4  3.83  3.10  10.88  11.55  9.26  14.16  13.81 6.49 76.78 4.02 

E3  4  3.83  3.92  13.72  15.85  9.26  14.16  14.24 8.69 87.66 5.94 

E4  4.25  6.67  3.36  12.93  12.98  9.46  14.35  14.10 7.50 85.60 5.51 

E5  4.27  6.47  3.50  8.08  11.45  6.44  17.60  14.40 8.56 78.22 4.23 

E6  4.44  6.67  3.62  23.81  11.72  6.26  17.37  13.47 11.95 99.61 9 

E7  1.91  6.67  3.22  19.14  6.44  3.82  18.37  11.71 6.88 78.16 4.22 

E8  3.98  6.65  1.72  8.03  8.67  9.15  15.67  13.32 4.52 71.17 3.34 

E9  4.54  6.67  1.86  7.98  7.36  10.62  16.69  13.37 11.22 80.31 4.56 

E10  4.72  6.67  4.58  9.09  7.98  2.29  17.34  13.43 10.27 76.38 3.95 

E11  3.89  6.67  3.46  11.78  5.65  6.53  17.97  12.28 5.87 74.11 3.64 

E12  3.19  6.67  2.60  12.12  4.57  6.66  17.15  12.21 4.15 69.32 3.06 

E13  2.61  6.67  2.24  10.97  6.13  4.15  18.57  11.13 5.67 68.14 2.94 

E14  2.79  8.17  4.14  15.87  7.03  7017  17.77  12.56 5.30 80.79 4.64 

E15  2.93  8.17  3.32  8.95  8.90  11.39  16.31  12.66 1.80 74.42 3.68 

E′1  4.11  6.83  2.60  9.17  14.88  8.58  14.58  14.28 7.91 82.94 5.01 

E′2  4.45  6.33  2.10  13.04  12.92  8.06  16.34  13.92 7.52 84.64 5.33 

E′3  4.56  6.67  1.74  6.12  12.94    4.22  18.23  11.82 10.09 76.39 3.96 

E′4  2.44  6.67  1.56  7.04  7.10  4.09  17.96  11.59 4.97 63.41 2.48 

E′5  2.38  8.17  1.42  7.46  3.14  4.95  17.51  11.72 2.72 59.47 2.15 

E′6  2.78  6.67  1.56  5.80  3.40  6.31  18.03  12.03 2.13 58.71 2.09 

E′7  2.04  6.67  1.38  6.46  4.09  5.12  17.52  12.11 2.86 58.61 2.08 

E′8  3.42  8.17  1.34  7.29  4.46  4.31  17.28  12.13 5.16 63.56 2.49 

E′9  2.52  8.17  1.96  8.63  4.61  6.54  17.31  11.18 2.76 64.30 2.56 

  

 
 ZU�11.  234 /$
�0 �1�( #$��
% c�� �3;>���0- � ��  

80  

  



���������  
��
���� ����9 ����� 
17  ������� � ���� 
1400    

 

 

�\��>  �
�.  

�	  2���  �:?=�  8�
HI  G�	  Z,� �  6/  �3�79/46%  

  G��E	)1751/3807    
�+  +�  (+� �3IV  6YSU  .���

0��+ �� 5,���(  � ��,� �,��2 /53%   )3249 /4329    (+� �3

  
�+  +�III  6YSU0��+  ��  5,���(  .���  b�� 	  �,��

6YSU�	  .���w3  .���  ��  0��+  �
$�Q  �
'��
	  �
�M

  _
Q�Q 6� �:?=� 8�
HI G�	 ^���4 /5    +� �3 +� �Q

5,���( 
�+)  IV  � (844 /2   5,���( 
�+) +� �3 +� �Q 

III  <	��� ��+�� .�� 6S��A	 (9  69�:�,� 6�3 +� 6��� �3


	�  .��+�/  <	��  6/  ���  2���]  ��  �49 /22 %  =+�]  ��

5
�0��+ +� �+ �
W�Q �,�Q  � 0# <	�� � �+�� 69�: �,��

  ��E, ��
 	� �,� �/ �� ��353 /3    .�+�� +��N �7# 6SQ�	 +�

5
� �
	�  .�3�:��  �,�QK��  69�:  +�  �����  ���#-  

1�� 6$��  (B,���# � B,���# �/��Q) ����
� �,+a# .�3

�,�!�# ��  � �� H3  ��/ � SH� B
��H: �3�:�� �,� 6/

 �
	� .�3�:�� �n$ ���+�� 5,���( ����� +�  �e/� +� �����

69�:�,�69�:�,� 5,���( 2�;
	 +� �����M 5Y� �3  �3

.��+���    B
�3� _
Q�Q 6� 69�: +� ��L�	 ��,���( G����

6��7��+  +��/  ��A@� 5,���(63���#  �.�
;,+��  �.�  �  .�

 .�� H3 .+�
�  
  

 h���-  
�.��:�  u  )1374  (.z�$�(+�	��z  �.���+�/  ��L  G��  ) 5,���( 

��#(� >�+�� �� 
�'���� �2��)Q 180 � . 

���
	�  0.�  2�7��r��  2  )1377  (6�Y�  �
	������   2���	 

^�
Y	  1:100000  .2�	���  �
	������  �  >�(�� /�   ���E	 

+��/ .  

�H,�YQ�BdS�
�  ^.�  ����SA	  c$�.�  .���A	�����N  �.  u.�  

6��7����  �.�  �2�S��I  X  )1389  (��+�� �' ��
I .�3  ����+  +� 

G�U 6��7��+ K�����# – 6$��  )0��L� 7��  2�M�N(  . 6���!	 

>T�Y	  �
�3�+�)M  5,��3  ��!��  �
	� �����  �  BH
�  �  

�
� �3  �,��3���  ������
	�  25 -28  +�,�)�  1389�   
�'���� 

 6
	�+� .  

�H,�YQ�BdS�
�  ^.�  ����SA	  c$�.�  .���A	�����N  �.  u.�  

 ��7]6����  �.�  I]��]�2�S  X  )1389  (,�+�] ��]�  Y� ]] 5 

�
	������  +�  G�	  u?=�  
��  8�
HI  +�   �
$�Q  0��+  

+�  69�:   ;,��#  K�����#  –   6$��  )0��L� 7��  2�M�N  (��  


��F ��  ��  GIS  .�
	+�)M  3]5,��  ��	  �
	� ����� 


�'���� ��
I+�� ��)�	 � 1168-1191  . 

�H,�YQ�BdS�
�  ^.�  .���A	�����N  �.  u.�  ����SA	  c$�. �  

6��7����  �.�  �2�S��I  X  )1389  (
+�H7+.�3  ����+   � 

�=���  .+� 7��   69�:  ;,��#  K�����#-  6$��  )0��L   

� 7��  2�M�N  .(
�
�M  6���!	  >T�Y	  BH
�  �   �
�)� 

�,��3���  ������
	�  2�	���  �
	������  �   >�(�� /�  

���E	 �2��,� 26-27 ���)� � 60  . 

��!	�+  |.�  �2�,���
�  2.�  ����7�M  c$�.  u  )1383  ( ��+�� 

�,�+�/  G�	  8�
HI  u?=�  
��  +�  �+�#��  	]] 2�;
  

0��+�3�  6
:��  ��S$�  ����L  .6�!	  ����  .�+���/   �  

����	 ��E
SU G�� w3���, 
+��� �G�� � 137-146 .  

��3�(+  u )1385 (5,���( ��# � G� �/ 2# .>�+�� ��   
�'���� 

�2��)Q |�M �w!�I 551 � .  

2�	���  �,�
(��sL  .�3��
�  o�H	  )1966  (l��.�3   �,��3 


�
�  �  �
F�  ^�
Y	  1:20000  .8���  79�  2+  3  )l�� .�3 

17 � 19(� 2+ 4 )l��.�3 19 � 21(� 2+ 6 )l��.�3 21 � 

23  �  25(�  2+  7  )��]]l3]]].�  19�  21  �  23  (�  2+  8 

)l��.�3 21 � 23  .12 g�� .  

2�	���  6�Y�.+����  +��/  )1361  (6�Y�.�3   �(����I�Q   ̂ �
Y	 

1:25000  .
+���.�3  7663 NW�7663 NE�7663 SW �  

7663 SE  .
+���  �,�
(��sL  5Q+�  .|�M  w�,  .+�)M   6N+�.   B/�� 

0#  6Y@�	.�  2����7  �.�9+  )1392  (
���.�3   
�' H,� 

0��+�!�� �6��M 1 �.  

����
9  u.  c$�  )1380  (G�=�  ����)	   .+��;
d�#  . >�+�� �� 


�'���� ��	� ��9+ 542 � . 

�
(��
�  ^  )1387  (0��+�����  .���+�/  ��  �
/�Q  ��  

5,���( 8�7 � �
$�Q  �0��+ 363 � .  

�]"+�;3].�  ��I]5��3�
�  ���3] �����  3]] �.z�$�+�
 

8�7�����  �  5,���(  69�:  ;,��#  K�����#-   6$��  )1389 (

B/��  
���� $�  ������  .
+���  </  ����	  �E
SU  �   .+��;
d�# 

2� �� 2����7 .�9+ .  

�.�F�jk  |.�  l��,
���  ���
�L  ^.�  ��N�.+�I  "  )1393 (

��+��  <
H�� I  0��+�3�  69�:.�3  ;
d�#  +�7  �   8+��
F� 

)���' �3 t�/ (�� ���'� 
},� 6� D? 7� 2�
	 �� G�	  EPM  

�  8�
HI  �:?=�  .  6,���0��+ �����  �.���+�/    
+��2  �

 
+���3� � 74-87 . 

����SA	  c$�.�  �2�S��I  X.�  .���A	��,��N  �.  u.�  6��7����  �. � 

�H,�YQ  `
��Bd�  ^  )1392  (���+�/   G�	 8�
HI  �:?=�   � 

GIS +� �+�#��  2�;
	 5,���( :�$�e	 �� 69�: ;,��# 6,�k�� –  

 5
���   0��L  �)�	  .  6,���0��+ �����  �.���+�/    
+��1  �

 
+���1� � 87-99 .  
Bartsch, K. P., Van Miegroet, H., Boettinger, J., 

Dobrwolski, J. P (2002) Using empirical 

erosion models and GIS to determine erosion 

risk at Camp Williams. Journal of Soil and 

Water Conservation, 57: 29–37. 
Daneshfaraz, R., Rahmati, M., Akbari Moghanjiq, 

P (2017) Soil erosion and sediment mapping in 

81  

  



���������  
��
���� ����9 ����� 
17  ������� � ���� 
1400    

 

 

Aidoghmoush watershed using Mpsiac model 

and GIS and RS technologies. Environmental 

Resources Research, 5(1): 35-49. 
Falcone, J. A., Carlisle, D. M., Weber, L. C (2009) 

Quantifying human disturbance in watersheds: 

variable selection and performance of a GIS-

based disturbance index for predicting the 

biological condition of perennial streams. 

Ecological Indicators 
Jalalian, A., Ghahsareh, A. M., Karimzadeh, H. R 

(1997) Soil erosion estimation for some 

watershed in Iran. International Conference on 
Land, Degradation. Adana Turkey. 

Johnson, C. W., Gebhardt, K. A (1982) Predicting 

sediment yield from Sagebrush Rangelands.  
U.S.  Dept. of Agriculture, SEA. Agricultural 

Research Service. Agricultural Reviews and 

Manuals. AEW-Western Series, 26: 145-156. 

Heshmati, M., Arifin, A., Shamshuddin, J., Majid, 

N. M (2012) Predicting N, P, K and organic 

carbon depletion in soils using Mpsiac model at 

the Merek catchment, Iran. Geoderma, 175 –

176: 64 – 77. 
Lopez, V. L., Folliott, P. F., Baker, M. B (2001) 

Impact of vegetative practices on suspended 

sediment from watershed of Arizona. Water 

Recourses Planning and Management, 121: 41-

47. 

Mahboubi, A., Taghdisi Nikbakht, S., Mahmudi 

Gharaee, M. H., Khanehbad, M., Paseban, E 

(2011) Erosion and sedimentation modeling by 

Mpsiac method and GIS, A case study of Iran . 

23rd Colloquium of African Geology. 

Abstracts volume. January 8-14. University of 

Johannesburg.Republic of South Africa. 253 p.  

Nikkami, D., Elektorowicz, M., Mehuys, G (2002) 

Optimizing the management of soil erosion . 

water Quality Resource Journal of Canada, 

37(3): 577-586 . 

Ouyang, D., Bartholic, J (2001) Web-Based GIS 

application for soil erosion prediction . 

Proceedings of an international symposium - 

Soil Erosion Research for the 21st Centur 

Honolulu. HI.  

Safamanesh, R., Sulaiman, W. N. A., F. Ramli, M 

(2006) Erosion Risk Assessment Using an 

Empirical Model of Pasific South West Inter 

Agency Committee Method for Zargeh 

Watershed. Iran. Journal of Spatial Hydrology, 

6(2): 105-120. 
Szilassi, P. G., Van Romapaey, J. A., Csillag, G 

(2006) Impacts of historical land use changes 

on erosion and agricultural soil properties in 

the KaliBasin at Lake Balaton. Hungary. 

Carena, 68: 96-108. 

Tenerelli, P., Carver, S (2012) Multi-criteria, multi-

objective and uncertainty analysis for a gro-

energy spatial modelling. Applied Geography, 

32(2): 724 -736. 

Wijeskera, S., Samarakoon, L (2002) Extraction of 

parameters and modeling soil erosion using 

GIS in a grid environment.  Colombo: Sri 

Lanka Publishing Company . 

Xu, E., Zhang, H (2013) Spatially-explicit 

sensitivity analysis for land suitability 

evaluation. Applied Geography, 45: 1-9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

82  

  


