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> =��  =�� LC �	�� /�� LC
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 B=�=� !�5G� /W�"�8�E� �889�2" 
	 B��C ���) .�5�5 .(


���CB��� !��� �� 
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 �� 
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���"@�1  2 =8#;� :� ?��^0� .(

�5A =��  ��0 �C SC�;L
	 �8D�� 
��8A :�� LC ����tA

L05�� !���8A �� :��8#C L; :�5m !=� 
Gw �D� �� :�
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����B��=��  L"��� :��=GG; �=8� :�"A�^C :�� . S�� 
>

 !���8A ���� �/#8� ��� :��C !I !�5C =8[	 
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Gw =8#;� :� �� B=� �� L; 
����8A LC /_#� SC�;


	 =�� SC�; =8#;� �� 
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��tw�8w :�� .=���� :�"�8C x��5V�5P
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C B=�� L�^o� i�8>�  =�5� 
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�� ��8�E� �889� ���"��  !��@ �� F5u5	 S�� /8��� �w�

�"�8C  ��o�� LC Ll�5� ��h ��  L"0��8� :���5�;

B��� 
���C  <�f8fW� �B=�=� S�� �C L�C�f	 /�@ ��

UN�B��E �� 
�; :��  /�� B=� !���� R56P LC  �8�I

��5P 4_� F5u5	 S�� L;LG�^� !���� �� =� = :���� :��

B=G�I �� �� :����"�� S"��=� a8>� LC �� !�=G  L� :�

) �����`C B=�=� S�� :��=	�8� �C L�C�f	 �� R�P1 L�5�o	 .(

LG�^A �� 
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�8�E� <��889� �C z�_K�� :��

                                                             
1 - Greenhouse gases 
2 - Climate change 
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!I LCL; L  
	 {� �u�h ��h �� �� /�� ��8� ��5	 =��

48�I  :��8� .=C�� ?��; �8�E� �889� LC /_#� :��t�

) !���O��1390 �C 
���@ ?��	�A �8D|� 
f8fW� �� (

 �!���8A z�l�  �8V_�  U��C :5Y>� ��	� �y;�=h  aE�=h

 ���"�� :5���G� � /W�2, B2A �� ��� X�; Lu5h �� �

��	� B�� L� ��
 2039-2010 �2069-2040  2099-
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G8C
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:5���G� ���"�� :����A L��V�A �:� <��889� U��C  �	� 

:��C n0� 
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3 - Global warming 
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L�5A ?G;��� �C �� �	�  U��C a	�� 
�8�E� a	�5� .���� ��
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-;/�� �<�1� 

 /h�#	 �C :��8"VC  ��W	���  !�"��16532 

 S8C �C�	 �"	5�8;31   L@��9  �� Lf8E�32   L@��48 

 ̂ 8�  
>��� ��� Lf8E�49   L@��28  �� Lf8E�51  L@��

 25  aO�) ���� ���E 
E�� �5m Lf8E�1 �C !�"�� S�� .(

 g�5"	 F�[���2153  �
0��A5�5� �K� �� ����� JK� �� �"	

 
G8	���L`�/���C :�5��	!�8	 :�� L; �/�� 
�5;


	 �=@ �� �� <���[��� g�5� g�5"	 �5KC B�	 :� �� .=�5�

19 
	 ��o�� U��C =c�� L�c�0 �� L����	 U��C =c�� .�5�

 �� �"�8C S����0 �� !�CI90  L�c�0 �� L�d�� U��C =c��

 �� �"�; ��	 �� ����P10  a8O�� �� L�d�� U��C =c��


	=�� �=h .85 ) =c��14000  B�"#A (�C�	 �"	5�8;

Lc�� �� !�"�� (���	  aYG@) 
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l8_m :�� �5P LC

��� R�6"P�BLC .=���5m �� 
��8A ?�5� �;��� �
�;


	 ?��; z�� LC H�w �� �!�"�� !�"�� ����	 /l� .=C��

 :��8"VC  ��W	��� 1093000  F5� �� ��=��  B�5C ��"O�
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E�� :��


�c� e�A�� ��_@ L�#�� 
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 B�; 
�8�E� �"#8� X8c5� ���I i=� L; =G"#� (
�5��8E�


	 S8	�) =��C6�=	 �� .( �� S8	� 5@ /8lu ��5;t	 :��

B���S8	� :� �� �E� �TG	 LO_� ]� �� LO_� ~�f� �� :� 

U� ]�; LC p`�  B=� S88l� 5@ S8l	 s5K�  :��


	 ah LO_� ~�f� �� ]� �� �� L8>� <d��l	 �:�=� .���A

U� �=l� �5@ �C�=	 L8�; ��5@5	 :�� U��A :��

L�� 
��	� U� ]� �� 
	5��!�C L	���C ]�  :� S8C 
C��


	 B��["�� LO_� ~�f�) =GG;4/��=W	 �� 
O� .( :��


�c� B��� �� B��["���=	 
�8�E� :�� 
	5�� U��A :��

!I 
��	�  
��O	 L�^o� /E� L; /�� S�� �5@ /E� �C ��

�=	 ��8� ��5	 
��O	 /E� .���=� /fC�K	 ]��5>�=8� :��

�=	 S�� �� �/�� 4��G	�� 
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���C :��C ��

B��� Lo8"�) =�5� e�8f	 ] 5; 
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 +5>1- ����� �� ��2�� ����� 	 ����>��� ��� 7�@�A�� )������� 	 
������ ����� ��1���  

  

SDSM  ] 5; U�e�8f	 gC�� �C L; /�� :���

]8GO� :��	I !�8	 
KP L��A=G  !58��A� :��

��^C :���89"	B=���	 :���89"	  e�8f	 
�W	 :�

L���B=� :��tA?8� �89"	 �="C� U� S�� ./�� B=GG; 
G8C

U� �� B��["�� �C �� U� ]�  
_8;�� 
�58��A� :��

] 5; 
0��6� 
��G��5� =>5	 L�h�	 ��  B��; e�8f	


	 =8>5� B�Y"#�� aW	 �� q��=o	 �� U��C ����� .=G; ��^0�

SDSM ] 5; LC ��=E� ��� ah��	 /W� !��; e�8f	


	 L���� 
�8�E� :���89"	 )=����16.(  

1- B��� a�=_�  
[8; ��"G;�� 

2- ?8� :���89"	 H�V"�� B=GG; 
G8C 

3- �=	 !��; 
oG��1  

4- =8>5�  
�8�E� �=	 

5-  :��	I a8�W�  L�^o� 

6-  �=	 
O80��A 
@�P 

7- 
�8�E� :5���G� =8>5� 

LC �u�h n8fW� �� :��5���G� Ll>�K	 �5TG	

] 5; /�� ��d ��8�E��889� e�8f	 �� �� !��; e�8f	

B�Y"#�� 
�8�E� :���89"	 �� B��["�� �C �
��G��5� :��

� �B��� ��o�� (�	�  U��C) 4��G	 :���89"	 ����f	 p`

L�^o� Ll>�K	 
@�P �� ac�h �� B��["�� �C  B=� a8�W�

?8� U��C  �	� <��889� LC L@5��C !�5"C �� �5� 
G8C

 B=G�I �� �� ����	 �� 4��G	 
"���=	 <�	�=E� �	�  
A=���C

                                                             
1 - Model calibration 

LC .�5�� ����� :� �C B=� ��o�� Ll>�K	 �C ��5TG	 S8��

B���� �	�  U��C :��B�Y"#�� L���  \���5; ]8"�5G8�

e�8f	 ] 5; /�@?8�  :��� �� U��C  �	� 
G8C

B�� .=G"0�A ���E B��["�� ��5	 
�I :��  

  

B���C  

 �� �8�E� �889� X�"V	 :��5���G� �D� 
���C /�@

 
	5�� U��A �=	 �� :��8"VC  ��W	���  !�"��

5@CanESM2   :5���G� L� /W�rcp26, rcp45, rcp85 

.=� B��["�� B��� ���V"�� �� p� �=	 e�8f	 ��^C :��

�["���C �Ll>�K	 ��5	 LfKG	 
��_��W	 �5�� :��C �5;t	 B�

B��� ����^C :��e�8f	CanESM2 �� �B� 
�8�E� :��

B���  
��=���	 e�8f	 ��^C :��NCEP LC ��=E� �

] 5; e�8f	 U� LC :���SDSM B���  
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