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

���� ����� )Glantz, 1977 .( ��� �!" �� #��$% �&'�

����� �*� �� +,�� -�/% ���0 1��2� �"������ ����

+3� . �4������� ��� �� �"5��67 �����  :89� 1��2����%�3 

)Reining, 1978(�8� 1��2� ;� �"�"��� < )Le 

Houerou, 1975(89� ��=8� >"�9 ;���%�3 )Hare, 

1977 (?�
8=8�� ��=8� >"�9 � )Kovda, 1980 .( �"

����� �� @��9A� 	��"� ��$� �"�89� �����%�3 +��B� �� 

�&% ���
8=8�� ��=8� >"�9 � C8�&% �� +��B� �� C8

�%�0�� . � +,�� -�/% 
���D�9 ��E��,� F�% ��%��3 

 G�3 �� �����
��8�� �� �/�%HIIJ������ @8KD% ����� 

�� 5�8L�0 M�&% ��� :  

�������� +3� 5��67 ���� : NO��% �� �B��� 1��2�

� ?$4  �*� �� C8O�% �!�� ?$4 � ?$4 �!��

�=��P+  � ���,�� <�"5����A�+3� ;�!��Q�  .R" �8�S� 

������ �� <���,� ��T�%�� <�U FV�% ?� ��8�7 �� ����

�8$9�% ��KU <�"�0�� .������ �=8'% �� �U8� <��� �����

 ���� �9 ����� �8W!" <�8$9XY �� �Z ����" �8���% 

 ?$4 NO��%. ��[�������� �����B ;��P�� ��P ?$4 �!��

+3� .�� ����� �� �U8� HJ�8���%   �� \&3 ��� �� ����"

3�%� �" �9 +3� 	��9 G�A0� ���� <] �8���%  ����" �� �Z

^�� �"�3�% <�% F��$� G��P <���"� )Refahi, 2006.( 

 1��2� � <��� >��3�P ��_�� ��	�%Z +3�� F%�87 �Z �� 

 <��`�8`��a�� ;��� E�� 5�% � 5�0  � ���b�P <�"

4 ����!�0 ;#�<���� � ��,� >08� +��B� ;�'&�% 

 R" �� c�6��� �� �K�Z ���9 �9 ����� +=�4� 	��d � �"���

 � 	�8�� �e�D�� >��3�P 5�0 >"�9 �� >��bP� �� �_�% 

 �'&�% ?� �� <����% �80 . ;�8U8% -���0 �� �U8� ��

 �'&�%�3��� ��8%� �� � -���0 ��8� ��f�� �� ��8�7 �8��9 

�% �� ����/� ���,�3 �'&��!$��%  ���3��0 �� �[= ;��Z

������ �����P �� �*8% F%�87 �� �� 	�0 ��3 �'&�% ����

 �8U8% -���0 �� �U8�E�� �63��% <��� ��b�% ���Z�� 

������ 5�0 �g��� �3��� ��8% �'&�% �����80 ������ <��� ;

                                                 
 

��  Desertification. 

 N�'/� ��� ��E��  ESAs٢ �����9 � �Z  ��8% ������� 

	�0 hQ��+3�  .��!" �8O+3� i2$% �9  �8�9�� 

E�� ������ �$'� ��K� � ���Z�� <��� <���� <�" �� ����

	��3� @�_��+3� . �9 	�8� ��� �� ��3 N�'/� ��� �� 

 ��8% �� 	��� @�� E��������� j���� � 	��� ���Q 	�%Z +3�� 

 +����Q �� �8!� �,��'% �'&�% ���6O -���0 �� ��E��  

'� ��K� <��������� �$ �'&�% <��� �����3��� ��8% 

i2$%�80  . �� <���� ���8% �8�9��E�� �� <�"Z ���

������ 5�0 ��b�% ���2% c�'� �� ������KU ��8% ������� 

�% �9 ���P�� ���Q ���% ��� �� ��8� �����8% �� � 	��0�

�8!�:  

           �k��%� �� h%�kU �'�'/� �� @��Q� ����� �8�,�!9 k0��� 

�  �8!�9   ��	
���  <���   ��8�7 3MEDALUS    �� � �P��% 

    G�3 �� +��K�HIII    @�� �� E��  ESAs    �$'� ��K� <��� ;

������ �g��� ;���� �k0) Kosmas et al., 1999 .(  �k3���

          �� 	��D�k3� �k� 1��2� �� �B��� +�3�,�E��  ESAs  �� 

       ;��3� @�_�� �� ����^3� C�d C8�U��''/%     Nk�'/� ��� �� 

  �_��� ��� ��    ������ �$'� �9 ����3�     	�0 ��K� ������  ��� 

    �� +6,� N�'/��T�� E��            �k��6O -���k0 �k� � �k�K� �k"

�����3�% ���0��) Lavado et al., 2007.(  ��k''/%  �k� 

    +��kB� �3��� ��8k�S       ��k���� �k����P >���k� �    �� �k���

           +k3��3 ����k3� �_��� ��� �� ��3Z C�d �'&�% +k3���� 

    �� h���% +����%    	�K� � ���0 <��` ��!U     �� >�k� <����k�

             Fk%�87 ��!U �� �0��� FT�U � �B��� � CZ h���% �� 	�����

      � h���% �� 1��2� ��L�E��,� �����������P   ��4��0 ����

 ���0)Asma et al., 2002 .( �� �3��� <��[k��*�  <�k" 

5����A�          h��k�% 1��2� <�� \&3 >08� � �B��� <����9 

 B8� ���  �" b�2�Z <  l��9 �`����          �k�� �k� ��k` �� <�k"

       	��� @�� �B8� �9 ����3� �_���  �k� �k05 1�k3Z    � ��[k�

   �� m�,�5����A�   �4��% � R��Q� �   �k"    	�8k� ���,k�� < �    �k� 

    ���%� 	��� �3���HIIn   �� JYYo       �k��� �k9 �0 i2$% 

     �% >��bP� �� �� �B��� 1��2�      �� �*8% ��L� F%�87 � �0��

 ������ �����P  ����  ����   +k�=��P �k_�      �� ���,k�� <�k" �k�!U 

                                                 
�� Environment Sensitive Area. 

 

��  Mediterranean and land use sensitive. 
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        ��_% �� �� >�� <��` ;+��!U >��bP�@��   �k"    +k3��3 � 

+3����	�K� �� 	��� ����  h���% �� <�����+3� ) Li et al., 

2009 & Braimoh & Vlek., 2008( . ��k''/%  �k� 

  ��� �� 	��D�3�	  �"  <p         �k3��� <��k� ����k�% +0���� �=�3 

     <��� >��3�P ����3Z +7�3��  ��8k�7    ?k�  Fk%�7   <�k��9 

 ��P�kk� �kk�� �� �kk� #�kk4 >��kk3�P5��kk��A� �� �kk!��Q� 

    ����k3Z +7�k3 ����$�� �9 ����3� �_��� ��� �� �����
�Z

            ���k�!9 � �8k" +k�8O� ����$�� �� q���% <��� >��3�P

            ��bk�% ���k�!9 �k� q���k% >��3�P ����3Z +7�3 ��b�%

 	�8� �8" +�8O�)Laura & Danel, 2009 .(��''/% �� 

 �� 	��D�kk3����%�kk3 GIS �$kk'� ���,kk��8� <��kkP ��6kk0 � 

      m��'% �� �� #�4 >��3�PH:JrYYYY    �k'&�% <��k�   �� <�

   �k��9 ����O ��` .         �� �k'&�% Nk�'/� �k�� ��]   msk9 

�'6O   ms9 F%�0 	�0 <���      �k� m�,� ��d <�" �k�   5�k0 

 �k���/� �8k� ) Zhu et al., 2009 .( ��k''/%   �k3��� �k� 

� �� #�kk4 >��kk3�P� �� 	��D�kk3� �kk� ��8kk�U <��kk���E��  

WEPP             ����k3� �k_��� �k�� �� ��Z >��3��P �� ��9t� �� 

  �9��a��  <�"     �� �*t�% #�4    <�k��� � ��,�     	�8k� �k'&�% 

          ���� #�k4 >��3�P �����P <�� �� �!K% ��*t� ��a�� ��� .

     1�kk0 C�kk/% >kk2� �kk9 	�kk0 	��� ��$kk� ��kk�W!"

m�,� �% >��3�P �� ��%�� >2� ����0�� �)Ruecker 

et al., 2008 .(i2$%<�80   �k����P �� �� c�6��� � ����

������  -38� ��" �� ����Singh    �k�� �� 	��k3� @�k_�� �� 

          <�8k0 F�$k% �k9 	�k0 	��� ��$� N�'/�    �� �k���np/] 

          �k9 	��� ��$k� ���W!" � ���� E��,� ����" �8���%pY 

  ��Xo          � �8k0 �k�" C�kd G�!k0 �k��%���� <�kK�Z �kL�� 

%      +,k�� �k7��� �kB��� <��k��Z 1k3��)Singh, 2009 .(

      ��� �%���� ?� G�6�� �� ����� �8,�!9     Nk�'/� <��k� ���!=�

 ������ �8%����        � �8� CZ h���% 1��2� � �B��� 1��2� ;���� 

��''/%         $'� ���K� N�D�� <��� �9 ����3� �_��� ��� �� �  �" 

    �3��" ��T���% ����2$%      K� �k_��� �80 	��D�3� �"  <�k�

 ��� �"�84)Kosmas, 1999 .(    � �k3��� �k� ��k3��0��9

  ������ �$'� ��K�             �k_��� �k�� �k� ��k%��� �k'&�% �� �k���

    ��� �9 ����3� i2$k%      �����k9 �!kB E��    <��K�$k�� 

  ������ ��L� F%�7         �kB��� <����k9 +����k% �'&�% �� ����

+3� 	�%Z +3�� )Zehtabeyan & Rafiee Emam, 

2003 .(��kkk''/%� �kkk� 8g�kkkP E�� �� �kkk3��v � wkkk�8�

�L���4�v    �k�K� �� <�U�kK%     ��k���� �k&4 <�k��   �� �k���

 �% �'&�%+�f�)+��������� (         �k9 ����k3� �k_��� �k�� ��

 j��kk�� ��kk�% <��� �kk��% 5��kkD�	�kk%Z +kk3�� E�� �� �� 

         ��8% E�� �� �" �� � ����� �8U�i2$%   �L�� ����$�� 

  �� �k'&�% �� �k���  ��T��k�% ���� ���kQ (Falah mehne, 

2004).  
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����  

 �'&�%�3��� ��8%���� ���Q F��� ���3�K0 e�0 ��  .

 F��� �K0 �� �Z ��L�PHp �� �L�7 ��� ;	�8� ��%8��9 

	��,� oXJY x�D��� � ����" ��T���% onY \&3 �� ��% 

 ����P��AU +��Q8% �� ���Z <�"����˝pp´p]°]H 

��˝r]´oH°]HG8O  � �Q�0 ˝r´rI°pY  ��˝Jp´n°pH 

y�7=�!0 �  �� ��� �� � ���,�3 +0�oH��%� �$'�  -

���� ���Q �3��0 . ��%Z �� �U8� �� �'&�% �!��Q� -���0

 ���` ��� F��� ���3�K0 ?���8��3 	�T�,�� �3��0�8"

�%�0�� :��T���% <�%� ;��f�3 XJ/JH�U��  ;��T���% 

 ;��f�3 �������Xo/]J � ��!���% ��T���%3 ��26�  ;��f�

oonr��!���%  . ������ �'&�% R��Q� 	
�6%Z E��  ��8%

�3���+3� ?$4 ��3  )]I/p=Q.(  

 E��ESAsE�� �������U ��  <�"�������������  ����

�%�0�� .�8$9 �V�� � ������� <�"�8$9 �� E�� ��� <�"

���4+3� 	��� �g��� +6{% j���� � 	�0 @�_�� ����% .���< 

� �&4 <��� ��K������ �'&�% �� ������dZ �� ?!9 �� 

�3��� <�"w�� �� R7� ���� 	��8"�% ������ ;�"��� <�" � <�

�'&�% �� �����% <�"������ ;����� R$` ���9 �� ���6O <�"

-�/% � �"��� >08� 	����� ������� ��L� <�"<��3��U 

�% <��[� +%s7 ���80. ��9 ��� <��� ��dZ �� �'&�% ��% 

�� ��
�7 < E����� �� 	��D�3� �� � ��4���� ���8" <�"


�7 �!$` ;|8�38���3� �� 	��D�3� �� ���8" <�"

��,4�	 �" �'&�% <
8=8P�%8g
 <<��3��U �$'� � 

�% ����O <��9 <�"���� �80) ��8% -���0�������  �� R7�

 <�"���� �� �4�� �� 	��d � +����% ;#�4 ;�"��� >08�

 <��9����!"R" ��  �� �4�� �9 	�0 }7�� �%� ��!" 	�8� 
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��80 @�d�� R" �� <��9 <�"���� . <��9 ���� ��������

 � 	�0 @�d�� R"�� ���4��� R��� � ���4��� ��,� �B����� 

 <��6� �B��� ���_!" 	�0 i2$% ���4��� ��,� ��8�7

�3� +0� v^� � �"�3�% < � 	�0 �0�� ~=�% �B��� ;<�

 	�0 @�d�� R"�� ��4��� ���^� ��8�7 � �"�3�% <$% <� i2

	�0 .( �� �U8� �� E�� ��� �������� <�"�� F!7 �� 	�%Z 

��� ;�'&�%	 �" <�"����% ��� �� c8��% <F%�7 ;R��Q� 

 >'� �9 �B��� <����9 +����% � #�4 ;�"��� >08�

	�!7 �� ;���� �'&�% �B��� 1��2� �� <����� G��U 

 ��8% �O8��%��������� ���Q  �� +��K� �� � ��P

��T���% i4�0 ��� �3��" <��� ?!9 �� �"���%�3 GIS 

 +�3�,� i4�0ESAI��0 �����  . �� ?� �"

i4�0  �D�9 <�"f�� ) >08� ;#�4 ;R��Q� +�D�9 i4�0

�B��� <����9 +����% � �"��� ( �� �9 <�*� �� �U8� ��

�������% ����%� ����� �'&�% ����� ������ <�8O �� �9 ��%

 ��� �K�Z ����%�H) +=�� ����K� ( �J) +=�� ������ (

%� �0��. �� �m�3�� � E�� ���  �����O8��% G���U ; �" 

 �� ?���2$%  <�"f��$'� �� 	��D�3� �� � �"E��b� �  <�"

 ;�8U8%�3��� <�" F��� 	�T�,�� �3��0�8" ��%Z ;����/L 

	��8"�% ��8�� � LANDSAT 	��_�3TM G�3 ;JYYp 

 �3��" <��� ��T���% �� +��K� �� � �0 �"�����%�

 ?� �" �� 	�0 1,9 <�"����%���2$%  <�"��� ;	�0 

i4�0������ <�" �� 
^3 � 	�8!� �63�/% �� �K�Z ����
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�� Environmental Sensitive Area Index. 

�� Soil Quality Index. 
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�� Climate Quality Index. 

�� Bagnold-Gosen Index. 
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�� Vegetation quality index. 
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�� Management Quality Index. 
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Abstract 
Desertification is the consequence of series of processes in which climate change and human 

activities are more important factors than others. Arid and semi-arid areas have occupied most parts of 
Iran. Sistan region is one of arid areas of Iran where wind erosion is an important factor of land 
degradation and soil deterioration. For classification of desertification intensity, several methods have 
been proposed so far. ESAs Model is on of the best and recent methodologies introduced by the 
European Commission in 1999 and evaluated by most of European as well as Middle Eastern 
countries. ESAs has more advantageous than other methods because of its accuracy, particular 
weighing of layers, use of geographical information systems in overlaying of maps, use of geometric 
mean over arithmetic one or sum in computing indices and final desertification map. The method was 
chosen to monitor desertification in the study area. The factors which affect on desertification were 
evaluated based on the related tables. According to the conditions of the study area, it was found that 
four factors including vegetation cover, soil, climate and land use management are the most important 
desertification factors. The results showed that climate play vital role in land degradation and 
desertification. Based on the results of it is found that the study area has critical conditions. It includes 
high critical (C3), moderate critical (C2) and low critical (C1) classes of desertification which cover 
68%, less than 1% and 31% of the region, respectively.  
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