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Y��$ &��N9 A����E Y�K* 
�75%1�� &� �� T������ U�# V�J	� A��B�� % .E T�#� ��L�BAR51 L�� @�X���� +

����� Yb� * �M�I /�� ��N��� * @��" 0�� - @�� T��2  �	10  
� ���K�I * @�� g%��� &� A��B�� %;*

 "� &OF� � (�>1 * 8��� ����O� * L�� ��� +���� %���H A��� 
������H � /���� 0*�%\� * L�� @�X����

 /���� ���9 * 8��� ����O�A��B�� &� %���)IPCC, 2013.(  

 
�I�� � 0*�� /���O� * *�� 
� �b\�� ����� &1�� �����`� �� �� 
���� BH ���* B���  
M�I 
`��� 
� 
9�	 ��

  *�%���� '��\	 @�� * �DK +%1�� &� �#  Y�# � @�X�# ��� L�� Y��� "� �%I ���*�%H V��� ���� %:��� ��

 &�� L*�E (%� ���* � L�� HadCM3����  
� (��# @�� 
� |#�Q�OZ "�%�� �����  ���* &���9 
M�I &	 

 *�%���� �� /  ?���� Pu# +%1 T����B� ���  L� �* 
� +*�� %���H 
��XZ &��N9 A����E W���1 �\	 BH

 &`�����* �� 
���� (%�PRECIS �� �;��$ �%I ��*��� � @�X���� * !�����	  
:K��� @�� * .%1 
����� � L

 ����	 �� ��E"�# ���� %���	 &� '��\	 @�� ?���� .%���E &� ��� 
:K��� *�� &	  ��� 
�* * 
���� @�� ���*

 *�N9 /��"�# +/��\� ����%� /��"�# %���� W���~ ��N��X�#* * &>���� � ��9 !��)�F� ����%� � �����

��� � �O� &#��1��� /��"�# +�� 
���� �  ���1 +�"��O� .*��E ��� 0*�J�#� *�� !%� %��� 
:#�	 ��� 
��

 "�%�� �OZ �"�# 
��1 
� *�>�$� A��B�� R9�� %���	 &� ���  � &`�����* &��>� T����B�  L� �* "� 0*�J�#�

.**�E 
���� @�� &	  �����  

  

���� �B 0�� ��B    

 ���  0�* (�) �� ��� 0�X���� '��\	 @�� * 
:K��� *�� 
����30  BH ���* &���9 YI��# * 8��� 
K�#

 
� %����E ��� 0*�J�#� *�� '��\	 @�� * 0*�* V�� �NZ .%�1�� &� &KB��%�� � �1 +���� +������ +/�E�E Y��1

 0�* * 
�$�# A1 �"�� W���1 ��� 0*�* :"� %�	��$2099-2070  �� 
���� (%� �*�� �N9)PRECIS +(

��� fB� ��� ?�#���) 
�1DE 0�* �* * T�1990 -1961) 0%��  � (2100 -2011 &�� L*�E (%� "� Y;�I (

�9HadCM3 �`���  &��\� ��� &��� A�Q B��� "� Y��\	"�� T���� fB� ��� ?�#��� +NCEP2 0�* *1990-

1961 ���  (%� �N9)SDSM 
���� &#��1��� ��� 0�X���� 
��"� ���* � L�� &���%�* ��� 0*�* � ( 0�* *

1990 -1961 0�* �"�� W���1 ��� 0*�* 
�N	 /�`�� '��\	 @�� * .2069 -2011  &`�����* (%� ����PRECIS 

–&K*�� B��� ���� ��D� ��� 0*�* /*�� ��b\�� 
� 
9�	 ��3- 0�* * ��* � L�� &��>� T����B� .%O� �����

2099 -2010  (%� "� 0*�J�#� �� � ���  L� 
� �	%>$SDSM  &`�����* (%� "� .���E ^�[�� PRECIS  ���;

 0�* * &��>� T����B� ����2099 -2070  L� 
� 0�* Y� &��>� T����B� ^�[�� ^%$ ��$ .%1 0*�J�#�

 0�* ��� 0*�* 
� &#��#* ^%$ &`�����*2069 -2011  +/��`>� � /�����)%1�� &�2005 L� �* �� * .(

                                                      
1- IPCC Assessment Report 5 
2- National Center for Environmental Prediction 
3- Hadley Centre (UK metoffice) 
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*�%���� "� &��>� T����B�  &�� L*�E (%�HadCM3 �B�� ^�� .%�*�E 0*�J�#�SDSM  ����� �� � ���  W���

 
��E%�Z &�H /��#�E L�@��  0%��1 &��� A�Q)&�\� � (�� 0%��� &��� A�Q)T���� fB� &>���� ��������

 +/��`>� � &���� )%�� &� 
�#�\� (��2002+145�"� &���%�* ��� 0*�* T�#� �� W��� @�� .( � 
���� 
�

 
���� &	�%��O� T���� fB� ��������NCEP  +/��`>� � &�k��)1996 &X���>� R��M �z��%I �� �� 
��� (

 "� Y;�I T���� fB� �������� ���E�`� �� 
��� @�� "� 0%�  �#%� ��������Q "� 0*�J�#� �� Pu# � 0*�>� �����

 (%�HadCM3 ) 0�* ����1990 -1961 y��F�#� ( (%� 
� �� 0*�* @�� &��:� �� Pu# .%�%1SDSM +L�� +

 �����# �* �\	 Y��%I ���* � �z��%I ���*A2  �B2  �>� �� .%�%�*�E T���� B� 
:K��� *�� 
���� ����

 �����# �* �\	 Pu# � %�%1 �"�# 
��1 
��Q 0�* RF��� ��� 0%��� &��� A�QA2  �B2  ��� 0�* ����

2039 -2010 +2069 -2040  �2099 -2041  
��Q 0�* 
� ���� &>���� �����Q �� !�����	 � %�*�E &��� A�Q

 .���E ��� &#�� *���� ��� L� �* "� 0*�J�#� 
� 
9�	� ���B�T� �>�&� �� �+ ���� ��Q�B �B�� "��A  �[I

mB9 +
K����!�  .�#� 0%O� ��~ L� �*  &� �� &#�� ����(%� SDSM+  0�*30 K�# 
90-1961  0�* �* 
�15 

��� 
K�#� K���0�� ��	 ��	 � /*���� .%�%1  

 T����B� L� �%�>���	&��>�  ���  SDSM *�� &���%�* 0�* * �%I ���*�%H � �� @�X���� �"�# 
��1 *

 (�%9 * ?���� 
� %����E ��� &[�#�� � &#��1  @�� L�� �"�# 
��1 ���H .%�� 0%1 0*� 10  �	15  � %;*

 %I * ��*1/0  *�>�$� U�# * 0�1� *�� ���H �* �� .%1�� &� T����# 
9*05/0  &�����	 .%���� �* &�:�

 (%�PRECIS  0�>1 (�%9 * 
��O� �������� �"�# 
��1 *2  ���H !�����	 
���* .�#� 0%1 0*�* /�O�

 @�� L��3,9  �	10,2  ���H !�����	 
���* .%1�� &� %;* @�� @�X���� ���*0,15  �	0,26  &� T����# 
9*

 (%� L�� &��� 
`�K�I * .%1��SDSM  (%� &K� %1�� &� �	PRECIS  * @�� g%1�� &� �OH &��� ���*

 /  
��O�� �%�� � *�# V�� "� (%� �* �� ���* &��� 
� ���K�I0,26 -  ��~ 
� ^"k .%1�� &� T����# 
9*

 ��� �"�# 
��1 �#� (%� W#�	 0%1 ^�[��PRECIS .%1�� &� ��* � L�� ��� @�X���� 
� *�%\�  

C�7=1 C7� �)N��W :SDSM �H�:7)� ���� �� 
H\�D A��� � 0��: JKH�� A �D 
�� ��  

[<D��(   ����90-1961  ��E�E  ���:�:  �����  '��  �%FH� �7<:  

0��: JKH��  

&���%�*  616  883  4/1226  4/1350  4/1816  

��1�"�# 
  4/577  5/753  7/1070  1169  1627  

(%)��H  2/6  7/14  7/12  4/13  4/10  

RMSE 7/125  9/150  9/193  8/179  8/152  

 A��� JKH���bW�7?  

&���%�*  84/22  85/20  36/19  65/20  41/19  

�"�# 
��1  83/22  84/20  34/19  59/20  40/19  

)��HoC(  01/0-  0,01-  02/0-  06/0-  01/0-  

RMSE  44/0  36/0  37/0  47/0  58/0  

MG�7? A��� JKH��  

&���%�*  72/12  91/12  35/12  22/11  02/13  

�"�# 
��1  71/12  91/12  34/12  16/11  02/13  

)��HoC(  1/00-  04/0-  1/0-  06/0-  04/0-  

RMSE  75/0  30/0  38/0  49/0  31/0  
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C�7=2 C7� �)N��W  :PRECIS D A��� � 0��: JKH�� A �D 
�� ���H�:7)� ���� �� 
H\� 

[<D��(  ���� 90-1961  ��E�E  ���:�:  �����  '��  �7<: �%FH�  

JKH�� 0��:  

&���%�*  616  883  4/1226  4/1350  4/1816  


��1 �"�#  9/591  7/694  9/967  9/1064  1/1631  

��H(%)  9/3-  8/7-  6/9-  9/8-  2/10-  

RMSE  8/96  1/132  3/125  5/225  6/178  

JKH�� ���  

*&���%�  78/17  88/16  86/15  94/15  22/16  


��1 �"�#  6/17  69/16  66/15  72/15  06/16  

��H)oC(  18/0-  0,19-  20/0-  22/0-  16/0-  

RMSE  38/0  51/0  41/0  53/0  44/0  

  

 �B�� ^��PRECIS  &��N9 (%� "� 
�$�# A1 �"�� W���1 ��� 0*�* ����* �� B��HadCM3  ���E�`� �� �

�I !k*�:� *�%I ��`J	 �� ��� 0*�* ������*���	 � ��"�E &��>$ /���� +
��`	 �9 �� ��5/2×5/2  
9*

HadCM3  %I �	 �44/0×44/0)/��`>� � /��m���� .%��� &� T����B�2015 (%� 
� %�*�* /�O� (PRECIS 

@�X���� �"�# 
��1 &�����	 +
����� T���� * L�� �"�# 
��1 * /  &��� ]:M �S���$  �� � �O� 
�k�# L��

 ���H3/5  ���* &���9 
M�I L�� �"�# 
��1 * (%� @�� ���H .%1�� &� ��* %;*BH ��@ 9/3 - %;* 

 *)I���& ��1& (�	 2/10 -  *) %;*I���& B���� � ��S& (�& %1��.   

  

��H)[  g�: � 

:0��: JKH��  (�%9 *3+   0�* * L�� 
�k�# @�X����90-1961 0�X���� * /  !�����	 "�%�� �OZ �  ���

RF���  &	  0�* 
# *2039 -2011 +2069-2040  �2099-2070  �O��� �����# �* �\	A2  �B2  0%1 0*� 

 .�#� ?���� (%� W#�	 0%1 T����B� PRECIS *�1 &� 0%�* 
� ����>� .�#� 0%1 0*�  (�%9 �H  /��# *

�� �\	 � �N��X���� &��>	 *  &���%�* 0�* 
� ���� &	  ��� 0�* 
�k�# L�� @�X���� �O��� �����# �*

 0�* *  ������ 0�X���� * 
`��� �S���$ .�#� 
���� A���2099 -2070  L� 
�PRECIS  @�� L�� +1/3  �	4/6 

 (%� � �O��� �������# ���# ?���� ��\K �� � V�>[� * ��� +�#� 
���� A��B�� %;*SDSM ���� A��� @���>� +

 /�E�E 0�X���� * L�� A��� /�B�� /*�� @���Q Y�k* "� &`� �#� @`>� .�#� 0%1 �"�# 
��1 /�E�E 0�X����

!�:K��� &H�� .%1�� �BH ��� L�� �����`� "� /  �� ���DQ ��2�	  +/��`>� � &K�#)1391 %��* &� /�O� (

* * �BH ��" L�� �%�%>� ����XK� 
� ]�:l	 
� /��	 &� 
�>9 /  "� 
� %1 %����H ]�:l	 0%��  ��� 
�

 A��� @���O�� .*�� 0�1� +%��* 
���� @�� ��� L�� * &>N� A�� 
� �9�N� ����O��Q � ����# ����O��Q

 �����# �\	 ���  L� * L��B2  �����# �\	 &`�����* L� * �A2  .*�� %���H  
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 C�7=3R+ 75��  : A�B;)��<D '�+ �+N ���� 
D �� �F@ A�)�� �:;<= 
>;? Q	�<� A�B ��K��)� �� 0��: 
H\�D ���

 ����H�A2  �B2  ��;�Y 0��E C7�  �7� V�&�F)���7H��: HadCM3.�8��<)� � A���N 0�� �� 
: 

  

��K��)�  

�H�:7)�  

(h h)  

SDSM PRECIS 

2039-2011  2069-2040  2099 -2070  2099 -2070 

A2  B2  A2  B2  A2 B2  A2 B2  

��E�E  616  9/18 -  5/15 -  8/8 -  9/14 -  3/17 -  5/19 -  5/14 -  1/4 -  

���:�:  883  7/24 -  5/45 -  1/38 -  7/53 -  6/50 -  6/59 -  4/19 -  9/8 -  

�����  1226  6/23 -  9/25 -  6/24 -  2/23 -  7/18 -  2/19 -  4/6+  1/3+  

'��  1350  6/21 -  6/24 -  6/27 -  6/27 -  7/34 -  7/32 -  7/16 -  2/6 -  

<:�%FH� �7  1816  1/24 -  8/26 -  5/26 -  8/30 -  7/30 -  1/31 -  2/13 -  8/3 -  

 

 @�� 
� *�* %���H o ������ 0�X���� * 
�k�# L�� A��� @���O��7/24  0�* * %;*2039 -2011  �\	

�����# A2  �	6/59  0�* * %;*2099 -2070  �����# �\	B2  .*�� %���H  

 M8�10��: ���R+ 75�� :  ���� 
D �� �F@ A�)�� �:;<= 
>;? ��2039-2011 �2069-2040  �2099-2070  �� '�+

  ����H� A;)��<DA2 �(i9)B2  A���N �)��H V�&�F)� 0��  � ���4�D� �: ('D��)SDSM  

  

 0�* * 
�k�# L�� @�X���� * !�����	2099 -2070  (%�) &`�����* &��>� T����B� L� 
�PRECIS (� B�

�[�� Y`1 * ?���� 
� %1 ^2  &��>� T����B� &��`� ���DQ ��`J	 .�#� 0%1 0*� 44/0×44/0  (*�:� 
9*

50×50  Y`1 '���� .%1�� &� 8��� �������2 &���9 
M�I ��� AF� &��>	 * L�� ����# �* �� * +BH  ��

>1 &I��� * +���� 
���� �� 0�3$ .%��� &� A��� ���� 
���� ���z�#� �����# �\	 W�� B�� 
M�I ��S (�

B2   �	 L�� 
�k�# @�X����5  .�1�* %���H A��B�� ��>����  
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 M8�2 ���� 
D �� �F@ A�)�� �:;<= 
>;? �� 0��: ���R+  �7H� ��9  :2099 -2070  ����H� A;)��<D �� '�+

A2 �(i9)B2  �8��<)� �)��H V�&�F)� 0��  � ���4�D� �: ('D��)PRECIS. 

 � (/����" 
>�� �	 B���Q ��N���) 
����x � ����#* +������ ��N��� L�� &#�� *�� ����N1 &��>	 * &�� �) 
�

 �����# �* �� * +/�E�E * .�#� 
���� A��� !�� � �k�9 /�����	 0�� �* @��j>�A2  �B2  L�� @�X����

) 0�* 
�����2039-2010 ���� ����� �	 &� 0�� "� ( .%��� &� A��� �N��� 
��� * � 
���� A��B�� &���%�* 0�* 
�

.*�* %���H o ����� 0�� * L�� A��B�� @���O��  �k�9 ��N��� * +
���� A��B�� ������ * L�� �����u# 0�� *

� * .���� 
.I3� Y��� !�����	 �N��� ���# * &K� %���� &� A��� T�� �	 ����� 0�* � !�� � ^�>	 L�� +���

 &K� %��� &� A��B�� ������ � ����� ��N��� L�� +�1 * .���� %���H A��� ����� � �����u# +�#�E  B[� �N���

 ��N��� * � %��� &� A��B�� L�� ������ � �����u# ��N��� * &KB�� %�� * .%1�� &� &O��� �N��� ���# L��

3� Y��� A��� L�� T�� �	 ����#*.I Y`1)*�* �� 
3 �	 /����" 0�* * L�� �JE /��	 &� V�>[� * .(

.%��� &� A��B�� �����u# * � ���� %���H A��� (T�� �	 ����#*) �N� Y����  
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 M8�3) �H�:7)� ���� 
: '��H �F@ A�)�� �:;<= 
>;? A�OB�K��)� �� 
H�B�� 0��: JKH�� �� ���R+  :1990-1961 �� (

 ���� 
D2039-2011 �2069-2040  �2099 -2070  ����H� A;)��<D �� '�+A2  �B2.  

 
 A�B 0��:�%I: Y`1 *4 v%; �� 
��"� ��� L�� 
���#  * !�����	 +95 )RR95p v%; �(99)RR99p "� 
� (

/��`>� � ��	 @���) &#��1��� &��N9 /��"�# *�%���#� ��� tH�1 +2009�`1  ���� ( �%I ���*�%H �"�#

 v%; ��� L�� 
���#  +0%1*�� Y`1 T�#� ��.�#� 0%1 0*�  +%1�� &�95  �99  R�	�	 
� @�X���� �) 
�

3/10  � %;*1/17 .%1�� &� &	  ��� 
�* ��� L�� /%1 �#  Y�# "� /�O� 
� %���� &� A��B�� %;* 
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M8�475) JK<D A�B 0��: 
H��DN �� ���R+  : ^95 ^75)JK<D ��@ � (99 
B� 
D � (F��G)�H�:7)� A ���� �� (

�7<)N 

@�X���� :���  (�%9 *4  �����# �* �\	 &���%�* 0�* 
� ���� &	  ��� 
�* ���* A��B�� /�B��A2  �B2  ����

.�#� 0%1 0*�  
:K��� *�� 0�X���� ?�Q %� W#�	 0%1 �"�# (%� ���* A��B�� (�%9 �H  /��# �* (

 &`�����* &��>� T����B�PRECIS  W�� +�"�� W���1 ��� 0*�* 
� &#��#* ^%$ Y�K* 
� 
� %�* &� /�O� �

 0�* ���� 
���� ���* !�����	2099 -2070  �����# �* �\	A2  �B2  0%��O� 
� ����>� .�#� 0%1 0*� 

0�X���� * ��* A��B�� *�1 &� "� ��>� R	��� 
� YI�# 
� ��*B� ��� 0�X����  
�;�� YI�# "� 
� %���� &���

 0%��  0�* ���* A��B�� +%��* ��� �� "� &>� 
�;�� 
� 
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Abstract  
In the recent years, the southern basin of Caspian Sea has been faced with several extreme climatic events 
including droughts, heavy rain falls, snowfalls and floods and heat waves. The study area covers all stations with 
at least 30 years’ observation data which are located in the southern basin of Caspian Sea. The Downscaling on 
to precipitation and temperature parameters has been performed for the period of 2010-2099 by using both of 
statistical and dynamical methods under SRES A2 and B2. SDSM as a statistical tool has been used for the 
whole period (1961-2099). The results have been evaluated in monthly and yearly time-scales.  In yearly time-
scale, we found that mean of precipitation will decrease significantly, especially over central and western parts 
of the study area. Also, minimum and maximum of decreasing in annual precipitation belong to the Gorgan and 
Babolsar stations between 24.7 – 59.6 percent, respectively. The total number of daily maximum precipitation 
with 10, 20 and 30 mm/day and with 95 and 99 percentiles will be increased over all stations and under A2 and 
B2 scenarios during the next decades of 2011-2039, 2040-69 and 2070-2099. Mean increasing in annual 
temperature of the study area is projected to be 1-1.8, 1.9-3.3 as well as 2.4-5.1 C0in the period of 2011-2039, 
2040-69 and 2070-2099, respectively. The total number of frost days has been decreased significantly as well. 
The final results of SDSM as statistical method and PRECIS as a dynamical method are matched to each other. 
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