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There are very valuable habitats and ecological areas in Iran. One of these areas is 

Sistan and Baluchestan province, which is known as the habitat of the swamp 

crocodile, the only representative species of the order of crocodiles in Iran. 

Preservation of this valuable species and its environment in the conditions of 

global warming, consecutive droughts, and future climate changes requires 

planning and management of water resources. To achieve this goal, WEAP 

software was selected to simulate and model water resources in the Gwando 

protected area, and after simulating the geometry of the area, by defining eight 

scenarios, different management policies were investigated to optimize the use of 

water resources under climate change conditions. In this research, exponential 

micro-scale and production of meteorological data of the region under the 

influence of climate change in the future was done with the help of LARS-WG 

software. The results showed that with the continuation of the current conditions 

in the studied time horizon (twenty years), there is an unmet demand of 27.75 

million cubic meters, which population growth and the continuation of 

geopolitical policies for the development of trade and industry will increase the 

intensity of tension and water demand in the region. Even the scenario of saving 

and managing water demand, although with a ten percent reduction in 

consumption, has an effect on reducing the amount of unmet demand, but it is not 

enough. 
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����� ���� �� cK  � �* $� ��?��- 89 M��Z�!!M�� 
��. � :�* � � !>	��.- 	� �� � :� ; ��� W�	F�!�\  � 

�R�A�.- ��?U��1 � U*�!���) ��$� �#	�� ��2 �2023 .(  

�� N!� �� ���� ��9�� �?�0 @��$9 �T!K� <�*? M�V1�T� ��!�? ���.�/0 �  ���9 �I��* �!o� �I�	F� -�. �

) ��*�N*�1386-?���  �( ) ����B$. � ���1388) -���� �(1395) ����B$. � ����R� �(1397 ����B$. � �*��!� � (

)1397�	
���0 � ���� ��9�� �?�0 @��$9 ����? �  �2T�� <�*? L!K� <! ��T� �  �	#!  �� ��$� ����� ( � ���

�=� �!!89 M��E�F� M��Z� ����  �  ������9 �#.�/0 �!. � � ���� ��9�� �?�0 @��$9 <�*? �V!RE L!K� �  >!

.<�� �	Q�� ���= �A�9 ���� �.�/0 C*� �� �� �	
���u� �
 ?�!� ���� � 
 ; ���  

  

���� �
 ;�� � �
    

 C*� �� C	����� �!1�9 � �*�$� Y�!2�N*� -��  �.�/0 ���*
 �� �$!�=� M��!!89 �!Z�9 <K9 �2T�� �������. -�.

 (�� ?�LARS-WG  (�� � ������ -��  � ?� ��2T�� :
 ; ��� <*�*�� -?��O����NQ� WEAP�� ���I	��.  

 ��WEAP  :
 ���0 �n���J���� �_�29 �1��V� Y��� �  >	�!���� � �.��� -��  �_�29 �� O�29 DJ �:
 �h!  -

�� W*�V9 ; ��� �� O�29 DJ � ��!�  >	*��"1� ?� .���� -��  O�29 DJ -?��O�� C*� �� P��X�� ���I	�� ��NQ� r���

�  ��E- �� ���� �$. >�� �:
 ; ��� ��� ���K� O�"�. :
 ?� �.�  ��E  ���� >	�!� �  �� � 
 O�$9 .<�� ���B*

                                                      
1- Nunez et al 
2- Tsakiris, and Loucks 
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��P�X� [* �� �	#��  :
 ��*�A �	J ���P�X� L��9 �<�� ���� P�X� �"*� ����� ���� �
 �� �"*� �����

 N!� ����?m �= �X��R*��) <�� P1 �2005.(  

(�� ��>!�=� ����A -�.2 �
�� ��B*N!Q M�!d�X
 -�.�!8	� Uu� � ��� m!�K9 -�I�$9� M���J � �.

�BR� �� �������.�!R� k�
 -�.�� -?�� m �= �$!�=� m���% �$. .����(�� �� ��A�9 �A ���$% z��� -�.

�� �	Q�� �o��� C!  <)!. .���� �*�A -�.�*���� ?� ��
 � �*?�� >\�0 z��N� C*��9 �� >!�=� �!!89 (��1�RCP 

� ���*�$� ����%<o�w �!� ��T
 -���F�� -�.?�� W�	F� -�.�  �.�*���� C*� .<�� ���� ���I	�� -� ����%

�� �	
��� �# �9 <����� -�.�*���� >�� ?� �� �# �9 <����� .����� >!�=� �!!89 m�% C*�9 � � �*?�� -��  �<�

�� ���= ���I	�� ���� >!�=� �!!89 ������ � �V!RE m���% ��*�2�>!�=� �!!89 (��1� C!  <)!.) ��!�3 �2007 .(

 -�. O�� �  -�!�� �!� L
 ���� ��#	�� �*�A -�.�*����RCP2.6 �RCP4.5�RCP6   �RCP8.5  Y��� �  �� �����

�� �� �q�$	J� �� �# �9 <����� ��N!� (2100 O�� �<��� ��.��
��� -��e�  ���!�J � �*��.?) ���1399.(  

 �*���� ��RCP8.5  �RCP4.5 ���F�� -�.?�� ��#	�� ����! �  <1�J � L�� �J <1�J `!9�9 �  ���� -� �� ����� 

�  �.�/0 C*��!. ��R#!0 ���  .<�� �	Q� ���9 -�.���!0 �  �� �2� � �.�� ��!�? �� �	��!� ���� :
 �>!�=� �!!8

 ��#	�� -�*���� �!� L
 �� C!�? ��� -��. �RCP8.5 �  .<Q�� �.��
 ���= <����� ���� C*� ����� �  �� -�K�

 ��N!� �  �# �95/8  (�� �� ; �� �	� �  M��2100  �*���� �� .�� �.��
RCP 4.5  -�.?�� ?� �� �# �9 <�����

���F�� (�� ?� mR= -�2100 �� ����  ���� ���2� ��5/4  ���!�J � �*��.?) ���� �.��
 < �Z ; �� �	� �  M��

1399.(  

 (��LARS-WG � (�� C*�9���#� ?� �B* ����%���� �1�� -�.�  �.�/0 C*� �� �������. �Q��X9 -�. �	Q� ���

�  (�� C*� .<�� ��*��Q �� -�	$� ���!|!0 �� (�J C!% �� ��*�$� Y�!2�N*� (�� [* ����%�!R����� � -?��-

�!0 �� �*q�  �*����9 ����� �A��
 � -���� -�.-���� .���� >!�=� �!!89 �*�$����� (�� C*� -�. C!"��!� -�.

�� ���?�� � �	Q
 M�%�� � z��  C!"��!� ����?�� �n���J � m=��J -��� .���   

*� �� � ���� ��9�� �?�0 @��$9 �����0 �2T�� ��V1�T� ���� �2T��� �w ���� ���� C*� ����A �����0 ����K� C*�9

�� ��$� �   ���  �  � �	Q�* ����� (Mh��.� ) ?� �� ���
��� �!�� �� � ��� l��� ?� �� ��	���� �_�J ?� �� ���

�� >	
 �.�  ��. [*�N� �� ��h� mB�) ���1@��$9 <!V$A �	#!  N��$9  .(���  �� �.  � [��� ��!� -�.

� Mh��.�  Gh9� �� ��	����  :��A �� ��h� � ��"1� -�.  ��9�� �?�0 @��$9 ��"	�*? ����  z��N�) ��� 

 �� q�91394��"	�*? C*� ���� �� C!�|$. .(  -�	��� �� � ���� ��9�� �?�0 @��$9 z���0 <*�� ��V!RE -�.

� �  [��� �!�� �� -��!	�� U��� -�	��� �B*�N� Mh��.�  �2T�� �� ���B*� <*�� ��?�9 �  � �������= ��� �

��� N!� ��� �� ��?
 �2T�� �� @��$9 z���0 �*�A .<�� ��� -?������"	�*�-�. -�	����!. <RZ���  -;=�� �� 

�_�J N*� 
 ��V1�T� ���� �2T�� 18 ��"	�*� �� ���  �� �	R1� ?� C*� 18 ��"	�*� 11 ��"	�*� -���� ���
 �.� 
 

�� ����   (��A)1(.  

                                                      
1- Sieber  
2 - GCMs 
3- IPCC 
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0� @1��A?B,( 9>=��
 �	.$  :�)���� C�B�5 "�
 .:;R��� ���� ��9�� �?�0 @��$9 <!V$A -��$��� z��N� 

E�/F 1��A?B,� ��G�	� :HI "�
 .��>% :;R��O�"��  M�V1�T�  -?��!�h  
� �J_:
 �� ��A ��	����  N*� 
 ��.- KT� ��1390  

��

J,  

 �$�K���

��L�  
�$�K���  ��A?B,�  

 ��G�	��,��8��MF   6,��5

N�%�5  

 7O�B�

�P4O

(KM2) 

��Q�'�5  
��RO&�  

(�E  v�%  l�I9��  m��  P��"!�$!1  [*�I�9  

1  � ��  � ��  ���*���  59 -22-41  25 -43-43  378  1361  7600  *  *      

2  ��*���   ��*���   ��*���   59 -35  25 -28  10  1361  738  *  *    m!TV9  

3  �!��  �!��  �!��  60-08-20  25 -37-29  49  1351  4580  *  *  *    

4  �!��  �!��  p?�0  60-11-46  25 -56-14  200  1363  2609  *  *    m!TV9  

5  �!��  ��#B!�  ��� �ahA  60-10-45  26-09-51  390  1381  1353  *  *  *    

6  ��#B!�  �J��  [�� <F9  60-01-28  26-27-30  825  1376  8/167  *  *  *    

7  �����  �����  �����  60-21-15  25 -30-50  9  1365  6/533  *  *  *  m!TV9  

8  Mh��.�   Mh��.�   Mh��.�   61-25-18  25 -43-13  62  1338  8910  *  *  *    

9  �A��  �A��  :�����!0  60-52-16  25 -45-07  57  1352  5830  *  *  *    

10  Mh��.�   �����  ����� m0  61-14  25 -34  25  1362  1965  *  *    m!TV9  

11  �A��  �A��  ����*?  60-35-25  25 -55-15  180  1363  4692  *  *    m!TV9  

12  �A��  �A��  ��=�X=  60-33-22  26-10-16  372  1338  3750  *  *      

13  �.�   
?� ��  C!*�0) C!#!0-

(�� <��  
61-36-14  26-06-09  200  1351  6850  

*  *  *  
m!TV9  

14  �.�   
?� ��  ��q� )C!#!0

(�� M  
61-36-16  26-06-12  257  1374  6850  

*  *  *  
  

15  ?� ��  ?� ��  ����!0  61-13-19  26-33-15  778  1352  2420  *  *  *    

16  ?� ��  ��a�� �N��  (��\�) ?� ��  61-15  26-38  870  1340  2193  *  *    m!TV9  

17  ����  ����  �� 
 >!J�  62-19-38  26-31-52  525  1381  5029  *  *  *    

18  ���Q  ���Q  ���Q  59 -38-21  26-33-12  676  1387  1060  *  *  *    

 ��"	�*� �� ���.�� ������  -���
 -�.�	����0�C!#!0 -���
 ���� �� 45  (��A �� �1��2 �� ��.�#�  �� �� ����

) <�� ��� ���I	�� ������  L��	� ���
 ?� �1�2� C*�O�"��  M�V1�T�  -?��!�h  
� �J_ �� ��A ��	����  N*� 
 �

 ��������.1390.(  
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 E�/F2 �$X�% �Y/$��) ���I : .+�	�
 ��A?B,� :;R��O�"��  M�V1�T�  -?��!�h  
� �J_ �� ��A ��	����  N*� 
 � � �������.1390  

���   ;��) �Z=�/O 
(mm)  

 ;��) @[�/O 
(mm)  

 ;��) �%4?�

(mm)  

 @= �) 7�B$ /L��

E�%  

�'�  61  0  4/3  6/2  

\�)I  92  0  3/6  8/4  

�]I  111  0  2/14  8/10  

"�  7/73  0  4/19  7/14  

+�')  254  0  3/34  1/26  

/>^%�  107  0  9/20  9/15  

+,����8  166  0  9/12  8/9  

7	'�,���  5/23  0  3/2  7/1  

����K  7/107  0  6/6  5  

��5  52  0  5  8/3  

�����  53  0  6/4  5/3  

�4,�'�  28  0  4/1  1/1  

�$X�%  254  0  4/131  100  

�!FR9 ��"	�*� �  �� �� ���.�� G�V9 � �!FR9 ���
  �  C!#!0 �\�� � ��  ��q�� �!FR9 L��	�2/3491 ��!� �� �	�

 (��A3 �� ��.�#� ) ���O�"��  M�V1�T�  -?��!�h  
� �J_ �� ��A ��	����  N*� 
 � ��������.1390.(  

 (��V� :
 ��?
 yT� ?� �!FR9 ��N!� �C!#!0 �� mK� ��2257 ��!��� ���
�  �	�  ?� �!FR9 ��N!� C*�	#!  .���

2� :
 ��?
 yT� ���253 ��!� (��A �� .<�� ��� �!9 �  �� �� �	�4  �� :
 ��?
 yT� ?� �!FR9 ���.�� ;*?�9

<�� ��� ���� ��#� @�E ����K� )O�"��  M�V1�T�  -?��!�h  
� �J_ �� ��A ��	����  N*� 
 � ��������.

1390.(  

 E�/F3 ��-�_� ��4� ��A?B,� �� \I �`�>?� /L�� � �$�
�� ����5 : .(�?�����) :;R��O�"��  M�V1�T�  -?��!�h  
� �J_ ��	����  N*� 
 �

 �� ��A � �������.1390  

���  �$�
�� ����5  �`�>?� /L��  

�'�  6/301  6/8  

\�)I  3/221  3/6  

�]I  9/144  1/4  

"�  6/131  8/3  

+�')  6/158  5/4  

/>^%�  2/216  2/6  

+,����8  5/345  9/9  

7	'�,���  2/443  7/12  

����K  2/458  1/13  

��5  5/406  6/11  

�����  5/343  8/9  

�4,�'�  3/320  2/9  

�$X�%  2/3491  100  
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 E�/F4 .+�	�
 /% @�� �� HI ��(I c_% (� ����5 �$�
�� d,(45 : :;R��O�"��  M�V1�T�  -?��!�h  
� �J_ �� ��A ��	����  N*� 
 �

 � �������.1390  

�'�  \�)I  �]I  "�  +�')  />^%�  +,����8  7	'�,���  ����K  ��5  �����  �4,�'�  

8/193  4/152  4/116  5/118  8/130  1/160  6/207  1/243  7/243  6/253  9/225  3/211  

 E/� e�= �) f��[� ���M5 �g� �%��)LARS -WG 

�!0 -��  -�*���� �� � �A ���$% z��� (�� ]�0 ?� �>!�=� �!!89 �Z� ��! RCP4.5  �RCP8.5   �� .�� ���I	��

 <o�w �!� L
 -�*����RCP4.5  �RCP8.5 ���F�� -�.?�� ��#	�� ����! �  <1�J � L�� �J <1�J `!9�9 �  -�

�� ?� ��9��R% ��� ���I	�� ���
 ?� �.�/0 C*� �� �� �$!�=� (�� ]�0 .���� MPI-ESM-MR �EC-EARTH �

MIROC5 �HadGEM2-ES  �GFDL-CM3 �*���� �� �. �� ��  (��A �� .��	Q�� ���= ����  ����5  ]*�	�

 <K9 N!��� �*��� M��!!89 �.�� �"��!  ]*�	� .<�� ��� ���� ��#� �� ����  ���� -�*���� �� �� ��� C!"��!�

 -�.�*����RCP4.5  �RCP8.5  `!9�9 � )35/0  �15/0�!R� �1�� <�!  ����? ���� �� (-?��) ���2023-

2043�� (.���   

E�/F5: 7`�^O �._>� "��� �) f��[� ���M5 �g� �%��) �/��)���� ��54= �(4
 C�B�5 

  �'� \�)I  �]I  "�  +�')  />^%�  +,����8  7	'�,���  ����K  ��5  �����  �4,�'�  

�,�
 ����  3/24  6/21  5/20  4/21  95/23  75/26  55/29  85/30  3/30  2/29  75/28  05/27  

 4,��>% 7�5

5/4  
65/23  3/21  3/20  7/21  9/23  85/26  25/29  6/30  85/29  4/28  85/27  05/26  

 4,��>% 7�5

5/8  
85/23  45/21  4/20  8/21  1/24  0/27  30/29  6/30  30  7/28  1/28  4/26  

  

 (��A �� ��.�/0 C*� �� ����  ���� -�*���� �� �. �� z��  M��!!896 ���� ]*�	� .<�� ��� ���� ��#� -�.

(�� -��  >!�=� �!!89 .��� ��#� �� z��  �*�NQ� �$!�=� -�*���� �� �. -��  ��.�/0 C*� �� ����  ���� -�.

 �$!�=� -�*���� �� -��  z��  �*�NQ� ��N!�RCP4.5  �RCP8.5  `!9�9 � 5/27  �5/23 ��!� .�� �R��K� �	�

�  ���J �V1�T� ���� �2T�� �� z��  ������E21  .<Q�* �.��
 �*�NQ� �d��  

E�/F6  :7`�^O �._>� ;��) �) f��[� ���M5 �g� �%��) �/��)���� ��54= �(4
 C�B�5  

  �'� \�)I  �]I  "�  +�')  />^%�  +,����8  7	'�,���  ����K  ��5  �����  �4,�'�  

 ����

�,�

  

1/14  8/18  3/21  5/21  7/17  8/5  7/3  3/1  5/3  7/4  1/0  3/8  

 7
�

5

 4,��>%

R
C

P
4.5

  

7/22  8/39  3/22  2/15  3/24  6/2  2  1  6/0  1/0  1/0  4/13  

 7
�

5

 4,��>%

R
C

P
8.5

  

2/21  41  3/26  17  8/24  7/2  2/2  1  6/0  1/0  1/0  5/11  
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7,�%(��$ "�
  

<*��-�. ?�!� �� �2T�� �V1�T�����  mB�)2:�� � 
 ?�!� m��� ( -��� � ��*�	���  � 
 ?�!� �<V�d � 
 ?�!�

L!K�� 
 ?�!� � �	�*? �� -?���#����� .��� �*�. -��  �� -��  -���� <*�� -��� �  �<�� ?�!� �*�	���

M��R%  ���?� :-��  �*�0 (�� �� C��� <!V$A DE��� -��� � ��*�	��� ����� P�X� �  ��Q �. :
M��d ����!1�� 

�d�� :
 ?�!� ����.�� �P�X� ������� �M�I�9 �d�� ��K� C!��9 ?� ; ��� ���2� � :
 �	#��  �  >	�!�.  :
 ?�!�

C!*�0 DE��� � 
 ?�!� �  �� �� C!#!0 �� �NF� ?� :���  �� <�� ?�!� .<�� ��� �� ��� :�� :
 ?�!� k�X


 (��V� ����� � 
8/73 �� ��� �� ��� �� �I� �. -��  ?�� �� �	!1 �����  M�V1�T� z��N�) ���  M�2!2K9 N��� -N*�

 ���	����  � ��	�!� ��	�� :
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