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��� ��	�)P �/ 0 �&*' 
[��� H��� �� �K�4E��� 
[��� ^��H�#�P ���4K .����/ M� )' �� "�� R�J��� .�'

 ���/ "��O��� ��� )�9K �O�2 .�'���/ ���4K )/�)/ "� "����� 
/ ���/ H:��L �*� 4K 
�*�) Richards, 1999(  
	

!� )<�L 
4E��� �� 
�#� ���
[12 V0� .�)/ .�� ���  �'�1� ��)�$�/ C���&E� �� .��/) Ozesmi and Bauer, 

2002( 
[12 �%D M���� .���/ M�	)K .�� "��O��� ) ����D ��&���� ��)�%/ b���)/ .��/Best Avrege 

Separability 0 l$J� (
�%P 0 �'��5 ��P �)��/ �<��� H��� �<��� ��P 
[12 
� .�'  
[��� .�)/ �/�

.���)5 lJ$� 

�*�� �,��]. !�; �#�,7�� �@� 5@A#  


[12 �� nP )<�L Z�[�K �� "��'�� )�0�9K .��/ 
�*� �� "��O��� �/ �.� 
[12 ��0� �� 
	 �*� 4K .�'  �E��� .��/

"�$� "��� )�9K ��Y �/����� 
/ ���:� ���� 
[12 .��/  0 ��� n�)K�� �� "��O��� �/ �U�� ��� 
/ .���)5 "��

) � 	 ��Y M��)< 
1����Overall accuracy( 0 M�)<  �P�	)Kappa coefficient( 
[12 ��Y .��/  .�� �/����� 

 H�I G,�=�+ �#�,7�� 

>�� �� N�� ����)F 
�Q�� ��&���� ��0�)/ �%D Z�[�K ��� ��RUSLE   >�� .�� "��O���RUSLE  �� �4/�K6 

) (���/ �5�����)F .�0�0 ��	�FR) N�� .)�]P ����)F �(K) M�� 
D�� 0 >2 �(LS �'��5 ��P ��)��� �(

)C) ��a�OL A�� *! 0 (P A��Y9� )��SK 0 ��� N�� A��Y9� �� �4/�K ����)F 
/ N�� �����L .��� (

 ��� X�1K�� �� �F�)5PK 0 �<��� .)/��	 �/ N��)Pradhan et al, 2012( >�� b���)/ N�� ����)F .RUSLE  �/


�/�� �� "��O���1 �� 
1���� ��)Wischmeier et al, 1978(.  

)1 (  � = � × � ×  �� × 	 × 
  



  

  

  

  

112   -------------------  ��� 	�
�� ����� �� ��������� ������ � � ��! �"�# � �#�$%   �&� �"'(� �1400  

 
 
�/�� ��� ��A  ^�� �L�0 �� N�� ����)F ��&���� �(>�� �� ���#' �� �K)R  ��	�F��)F�5�� �(���/ )MJ mm 

ha-1 y-1h-1 �(K  ��	�F��)F�� ]P�) . N��1-t h MJ-1 mm  �LS  ��F�)5PK ��	�FC  ��'��5 ��P ��	�FP 

 ��a�OL A�� *! ��	�F�� ���/. ��	�F.�' LS�C   0P  �L�0 (0�/�� ����/.  

 T���# �c@A,�=�+ �D�K�+)R(  

"��� �� 
4E��� ��� ��  ����� b��[� �/ 
���0� V��/ .�'10 
[�:� "�&���� .�   
4E��� ��� 
[��� k�)2� .�')>0�D 

1 �5�����)F H��! 
1���� .�)/ ((���/ 
/  �5�����)F {*-� I��� �� H��! ��� .���)5 "��O��� 
��'�� A�Y

.�'����� �� (���/  .���� "�0� .�)/ "�� )'1395-1374 
�/�� �� "��O��� �/ 2  �� 
1����)Wischmeier et al, 

1978(.  

)2 (  R = �
 ∑ ∑ �EI����

��
���


���  


�/�� ��� �� R  
���'�� V��� I��� M�L)/ �5�����)F MJ.mm.ha-1.h-1.month-1 �.���� "�0� .�)/ n ���4K 

>��  �.���� .�'mj ���4K "�� .�)/ "�����)F j��L j 0 EI30 ����� .�)/ (���/ �5�����)F (�6�� K �� .���/ 

 V��/ ����� )' .�)/ (���/ �5�����)F
�/�� b���)/ Z/���3 
/ �� ���.���  

)3 (  EI = EI�� = �∑ e�
�
��� v��I��  

 
�/�� ��� ��I30 )q	��L  A��30 
[�:��V��/ ����� T� >2 �� .� er M�L)/ �$1�D .\)�� MJ ha-1 mm-1 0 

vr M�L)/ �5����/ {�OK�� mm �� "�0� �2 C��[K .�' �� V��/ ����� .�)/ "�� .���/er 
�/�� �� "��O��� �/4  .�)/

 �� 
1���� >��)Brown and Foster, 1987(.  

)4 (  e� = 0.29 1 − 0.72exp�−0.05i��(  

��  >�)F ���i r �� �5����/ A�� "�0� �2C��[K ����� .�' M�L)/ "�� mm.h -1 .���  

^�@>1��6�",� �,��+��O> ��]��� : �# �=�A��D
 5�
R�*�. �� ��+� ��K 

�,��6�"  ^D� +��O>���,  +��O> o�����,  �,��6�"  +��O> ^D����,  +��O> o�����,  

7�D
�  48  0 
D��40 
[�:�  31  0 
D��20 
[�:�  \"? W��  48 0 
D��90 
[�:�  31  0 
D��82 
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@= �Dp=���  49  0 
D��60 
[�:�  32  0 
D��5 
[�:�  q�K �?��>  49  0 
D��29 
[�:�  30  0 
D��65 
[�:�  

T��)�@��  48  0 
D��35 
[�:�  31  0 
D��86 
[�:�  �)X  49  0 
D��9
[�:�  32  0 
D��32 
[�:�  

T�D,�  46  0 
D��34 
[�:�  33  0 
D��12 
[�:�  ^D+7� @=  48  0 
D��41 
[�:�  32  0 
D��4 
[�:�  

  

 l����=�+,G :,�) H�I 5k(  

 H��!��)F�� ]P�).  .\)�� )G�)/ N�� A��` (�� ��D �E%� 0 ��� ����)F 
/ N�� �K�` �����L )&���/ N��

(� >�[��� 0 (���/ A�)�: �$1�D 
/ �' �0�
  � (�~$� �� R�~��0� .0)~��� �'�����)F H��! Z�[�K ��� �� .  .)�]P

 N��b��� )/ >0�D Z12 N�� �E� "��� �Y�� 0 N�� �F�/2 .���)5 ��0�)/  

 ^�@>2G,�=�+ \���. :  5�,:�# =����  �)U ���� ��@*� � !+�# rD4H�I )Roose, 1996(.  

!+�# rD4  Clay  [D) 
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 �+��cDD. �D�K�+LS 

�Y�� ��	�F M�� �4/�K �� 
D�� M�� 0 n#4�� "���	 )G� M�� 
D�� )/ ���[� ����)F >2 ��	�F .��� M�� 

6�� �4/�K �� >2 M�� "����� .)�5 "�� )/ M�L )�� HY�L .��� 0� R)< ��	�F ��� �"�� 
/ (��!  ��	�F

) �F�)5PKLS
����� ( �� ��)Ayoubi et al, 2008(F�)5PK ��	�F 
$[� 
�%K .�)/ . {�OK�� ��:� >�� �� �30 

H#�) �� "��O��� 
[��� .)��2
$[� ������� �F�)5PK ��	�F .(  ��� M�� 0 (��)D 3*-K .�')Foster et al, 

1974( 
$[� ��� 
	  
�/�� �� "��O��� �/ ���%� �� 0 ��)J��� 
[��� {�OK�� ��:� >�� �� �'5  �F�)5PK ��	�F


/  ��� ���)Moore et al, 1986(.  

)5 (  LS= )�Flow Accumulation grid�×
Cell Size

22.13
*

�.+
× )Sin�Slope grid×0.01745�

�.�,-. *
�.�

  

 (� �� 
	Flow Accumulation  �> � )' .�)/ M�� .Q�/ �*� 
/ (��)D 3*-KCell size > � "�����  .�'

 
#1� )<�L Z�[�K ��)30  0 ()��slope 
/ �M���� M�� 
$[� �� "��� ��� ��! �� .���/01745/0  H��1K .�)/

 I��� �� (����� 
/ �L�0GIS �� "��O���.��)5  

  
lB�2 r� .�� ��Dk� ^@� :)DEM(  

) �
��c G�D l���C(  

�'��5 ��P ��	�F  
4�: (�*' �� "�� "��)F N�� 
/ ��$	 )�� ���� �� 
�F� ��/ �� N�� ���[� �1�� )&���/

 �2 �� ������� � �'��5 .���[/ �� ��P �� .��! 0 �0���� ��/� )Wischmeier et al, 1978( ��P ��	�F .

 b���)/ �'��5
�/�� 6  �� 
1���� 
4E��� ��� 
[��� .�)/)Lin et al, 2002(.  

)6 (  C= �-NDVI+1�/2  

 
�/�� ��� ��C   0 �'��5 ��P ��	�FNDVI ��� "�� >��)� �'��5 ��P H<�OK l���.  
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�D�K�+ ������ ��n� ? ) H�IP(  
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/ �� �a�OL ���� T� ^�� �L�0 �� 
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[12 �L��� 0 ����)F (�6�� ���P 
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5@A# �*�� !�; �#�,7��  
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/ X/)�1395  M�K)K 
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�C��� G�D �#�,7��  
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[12 �)<�L ��/. 0�9K�) %K 0�
 
$[� �'. �� ��P��� ��L V0� 
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	 >�*�L� )q	�T  V0�


[12 ��/. �)5 ��-�� ���� "�� A��U���)/��	 
$[� .. <���� �)/. �>� �'. 1365  01395  H#� ��3  "�� "��0�
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 �L��� �Y�� 0 �L���)'�T  �� �<��� ��P A�[12>0�D ��4  ���)/ �� HY�L u���� .��� "�� "��0�

 "��/ �� �<��� ��P A�)��SK1365-1395 (�$� ��  
	 �'�48/27  )��/ �<��� ��P 
[12  �L��� 
/ �Y��


/ ���	 )' �/� .�' 
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lB�3 ^�= 5��# �C��� G�D �	*4 :1365  �1395 lB� �� d�.��#3 � s)� (3.W (  

  

^�@>4�D !?�"� :TU �����O. @4�� � �C��� G ^�=) �
  5�
1365  �1395.(  

�C��� G�D �*��  1365  !?�"� @;��  1395  
 @;��
!?�"�  

(%) uj�I�  
1395-1365 

�,�# �C���  31/564  29/21 63/1292  77/48  48/27 
�
��c G�D 26/1714  68/64  71/1108  83/41  84/22 - 

�A$ �#U 5�
 61/371  14  86/248  39/9  63/4 -  

v�> 2/2650  100  2/2650  100  -  

  

 �c@A,�=�+ �D�K�+(R) 

"�&���� .�)/ (���/ �5�����)F l��� (�6�� 
1���� �� HY�L u���� >0�D) ������' .�'1 �� 
4E��� ��� (

 >0�D6 "��� (�1� >��)� H�E� 
/ ���g*' .��� "�� 
_��� (0� V0� �/ �5�����)F ��	�F 
$[� �5����/ .�'  �/��

IDW   "�0� .�)/.����  ��/1374 -1395 H#� �� 
	 �� 
�%K5 ���[� �H#� ��� Z/��� .��� "�� "��0� cE� .

 ��	�FR  ��8/226  �K5/317 MJ mm ha-1 h-1 y-1 (���*� 
	 ���� )�S��  ��� 
[��� �� ��	�F ��� ���� A�)��SK )5

�� 
4E���  .���/   

 ^�@>6� 5��#  T���# �c@A,�=�+ ���U�# :��6�", �=�A��D
 5�
  

s,��  
  

��6�",� [�4  �D�K�+  
MJ mm/ha.year)(  

s,��  ��6�",� [�4  �D�K�+  
MJ mm/ha.year)(  

1  7�D
�  7/186  5  T��)�@��  2/308  

2  T�D,�  2/558  6  \"? W��  6/296  

3  ^D+7� @=  2/425  7  �?��> q�K  4/130  

4  �Dp=��� @�$� @=  8/550  8  �)X  1/543  
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 >0�D "��O��� �/ N�� .)�]P ����)F l���2  �� N�� .)�]P ����)F l��� ���[� .�� ���4K 
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 >�� .�)/ 
4E��� ��� 
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$[� � 0 R .>�� .�)/ N�� .)�]P ����)F ��	�F ���#�  .�'1365  01395 

.��� "�� "��0�  

 �+��cDD. �D�K�+LS)(  

 
�/�� b���)/ 0 {�OK�� ��:� >�� �� "��O��� �/ �F�)5PK ��	�F 
$[�5  ��/ H/�[�� ��	 ��F)5 )U� �� �/

 H#� �� 
	�� 
1���� 
4E��� ��� 
[��� .�)/ R� (��)D 3*-K 0 �F�)5PK5 ��� b���)/ .��� "�� "��0� A .

 ��	�F ���[� H#�LS  ��/ 
4E��� ��� 
[��� ��5/45-0 �S���� ).���/  

) �
��c G�D �D�K�+C(  

 ��P ��	�F 
$[��'��5  l��� �� "��O��� �/NDVI  
�/�� b���)/ 06  �� .�� 
1���� 
4E��� ��� 
[��� .�)/


/ ��	�F ��� �[�[L  l��� �/ ��#4� 
�/�� H��	 �2NDVI >�� .�)/ �'��5 ��P ��	�F 
$[� .����  .�'

1365  01395 H#� ��5 0 j . ��	�F ���[� H#� ��� b���)/ ��� "�� "��0� �C  >�� .�)/1365  ��/78/0-

16/0  >�� .�)/ 01395  ��/56/0 -24/0 �� )�S�� �� (�$� ��	�F ��� 
$[� .���/  ��� ���[� ��)�$�/ 
	 �'�

 �D0 C	�)�� ��P 
	 ��� �[2��� �� (� ���[� ��)�*	 0 ��� �'��5 ��P (0�/ Z2��� �� ��	�F.����  

 ��n� ? ������ �D�K�+P)(  

��	�F 
$[� P  
[12 Z�)2 ��  �� 
	 
g�� b���)/ 
2/)� ��! w�9��� 0 �<��� ��P A�[12 ��-� .��/

>0�D3 H#� �� 
	 �� ��-�� ��� "�� "��0�5>�� .�)/ ��	�F ��� ���[� .��� "�� "��0� � 0 � .  .�'1365  0

1395  ��/1-12/0 
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4E��� ��� 
[��� .�)/ .��� ���  
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lB�5�+ �D�K�+ �	*4 (s)� : ^�= 5��# H�I 5�,: G,�=�+ �D�K�+ �	*4 (W �T���# �c@A,�=1365G,�=�+ �D�K�+ �	*4 (w �  5�,:

 ^�= 5��# H�I1395 ^�= 5��# �
��c G�D �D�K�+ �	*4 (x ��+��cDD. �D�K�+ �	*4 (� �1365 �
��c G�D �D�K�+ �	*4 (y �

 ^�= 5��#1395 ^�= 5��# ��n� ? ������ �D�K�+ �	*4 (z �1365  ^�= 5��# ��n� ? ������ �D�K�+ �	*4 ({ �1395 �� .@��#  

  

G,�=�+ H�I �4X�= H�I  

 (���/ �5�����)F .�'��	�F 
$[� N�� 
�Q�� ����)F 
$[� 
�%K �%D(R) ) N�� .)�]P ����)F �K �(

 �F�)5PK(LS) ��P ��)��� ��'��5 )C) ��a�OL A�� *! 0 (P �� "��O��� �/ (GIS b���)/ 0 
�/��1  Z�O K

) N�� 
�Q�� �F� ��' )���[� 0 ����A
/ (>�� �� ���#' �� �K) ( 
/ 
$[� �4/ 
 L)� �� .��� ���  "��� ���

>�� .�)/  .�'1365  01395 
/ �5 
[12 )�� bB	 H#� �� 
	 �� .��/6  ���g*' .��� "�� "��� (�$�

bB	 �� T�)' �L��� �Y�� 0 �L���  N�� ����)F )�� .�' >0�D �� 
4E��� ��� 
[��� ��7  "�� "��0�

(��/ >0�D ��� .��� >�� ��/ "��/ �� N�� ����)F ���6F� )5  .�'1365  01395 �� ���/.  

 H/�: �L �� ���1� N�� ����)F ���[� �E0 ��� �4�12 H��! T� 0 "�/ )�]P�� R���D� .)�� N�� ����)F �D0
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Abstract  
Soil erosion is an important factor that’s not dependent to only geo-ecological factors, rather dependent to land 
use changes and landscaping too. In this study, assessments the land use changes and its effect on soil erosion in 
Hoor al-Azim wetland located at southwestern of Iran and southeastern of Iraq countries. To do this study, using 
Landsat satellite imagery in May 1986 and 2016. For classification imagery, using the maximum likelihood 
classification method. The land cover map of Hoor al-Azim wetland was prepared. The accuracy values of 
classification assessments with calculating Kapa coefficient and general accuracy assessments with using error 
matrix. For TM sensor image, Kapa coefficient and general accuracy calculated are respectively 85.0 and 92.0 
and for OLI sensor image respectively 89.0 and 94.0. Next, the soil erosion of study area, assessments with using 
the Universal Equation Assessment of Soil Erosion (RUSLE) in a period from 1986 to 2016. The general results 
indicate that in the period between 1986 and 2016, the area of land cover floors with low erosion class has been 
reduced and the area of high erosion classes has been increased and mainly the erosion class of more than 5 tons 
per hectare per year. According to the information obtained for 1986, about 26% of the area and for 2016, about 
41% of the area, the amount of erosion is more than acceptable and in some parts is critical. Therefore, the 
results of this study clarify the need to address this issue and provide protection and management solutions.  
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