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1- Chan 
2- Sea Surface Temperature 
3- Yasunaka and Hanawa 
4- Yu and Boer 
5. Kavak 
6. Gamsimov  
7. Belkin 
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1- North Atlantic oscillation 
2-  El Nino Southern Oscillation 
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1- National Centers for Environmental Prediction / National Center for Atmospheric Research 
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   � ��  u����8/12 	2/15  �4/17  ��� �� !-� � �� ��� ��� 9�8-� .��� r8���� 0$��5/24  0$��

"� r8���� �OX ,�� �� ��� !� 0>�.; .�( 8/21  
< !� 0>�k�  � "?.( ��� �� 0$��  2/27  r8���� 0$��

"� '��� " 8>$ ��� �� �?_ "?.( � "��� ��� �� � ����� �?_ " 8>$ ��� �� �� ��� ���.< L8�� .�8(

 "?.( ��� �� �� ��� ��� ,�\��� .���� ��#>?� vO�5/23  "��� ��� 	0$��4/23  " 8>$ ��� � 0$��7/25 

.( e��$ �� �8$8� ���m� .��� r8���� 0$��"� !k� C� '� �� "��� � "?.( ��� ��� ,�\��� 0; �<�

 �#  �OX �� ��� ���� �� ��� ��� ,�\��� .��� 
< 0  C���� !-� � �OX3/17  0>�.; 	r8���� 0$��

 ���_ "��� ��� �� !�2/14  " 8>$ ��� �� !� 0>�k�  �3/20 "� r8���� 0$���(   '�.( e��$)2  �/( �

 '�.(2.(  �� .��� 0 k� "��� � "?.( ��� �� �� ��� ��� ,�\��� !-� � �OX �>�.< ��� �#  �OX ��

%P  ��� 0  �)�� \?� 0����� uO� �� �� ��� ��� �OX ,�� �#  �OX �� .��� �-k�  "?.( ��� �<

 ��� 0  �)�� �8� ��� ,�\��� �� r8��� �X� C� �2� "��� ��� ��;�� %P %P "� ��� �<   .�( 

H�& 0�(_ EF>� '�� u�( ���-�� �� "��� � " 8>$ ��� *� H�& �# � "�I $ 0  0$8� ��� E�.B EF>� *� ��

"� "��� K���_ ,�� "��p  � H�& e8OX �� !� '���s � "���& ����< AB  "��� ��� �;�� ��* E.B .�( 

 e� ��� e8OX �� "I���� K�8O �-^�)F .��� E�.B EF>� �l��� '���s �#  �OX �>�� ��i& e8OX �� ��� ��

.��� 0�$8� � � #-.�� ��� 0  �)�� %P  ,�� ��� !�8  �-.; �i? � '�8  H.�� 0  �� "��� ��� �>��  
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Q$8� � � "&j�� *� 0$�� 0Q$8� � � %���X� ��� �� ��� ��� !-��* �OX K���_ �8>$ 0  e.( *� !� 0

"� �� K�f� ,�� ���  
#� ��p� *� "/� .����� .����� !-��* �OX �� ��� ��� *� ��& ag�� 0�z� �� !�8�

 ���_ !-��* �� "?.( ��� ���& ag��600  �800 �� ��� J ���-� �  e�l\�  ,�� 0/�?_ ��� �� ag��

 0  " 8>$200 "� J ���-� �  e�l\���� 	�/��8� � � 8���8;)1994"��( !�m� H�B !-��* �OX �� .( - " ��

"� ���� � � M8b� 0  "?.( ��� �� N8OP  ��� �� ��� ��� ��"� �� �8b8� ,�� ��?� .�(  �� !�8�

0����� uO� ���&���� �>�� ��� ���� [��  �< !� "��( %P  0  �)�� ��� " �� %P  �� e���� � \?�

 '�.( �/( �� !-��* ��� J�*8� 0km� *� 0; 0�8\�.< .�����3 0����� uO� �� �����=Q$8�   [��  �< 0  0

	
; E.B "� �/( "��( ��� 0  �)�� 0$�� 0� � �� ���_ �� �� ��� !�( C>�   "� �� �\�� ��?� .���&

�� �� !�8�!-�<8; *� ��� ��8< c�'� "�.� �� .����� !� "��( %P  0  �)�� ��� " �� %P  �� J��� �<-

 �� e� e8F �� �� "-��8>/� �\��  0; ��� 
; ���  "��� ��� �� �� ��� ���.< L8�� 
;��� e� �<

"� ��� *� %P  ,��*� %P  ,�� �� �� ��� ��� "-��8>/� '�>>; !�  0; �(  "� ����(   '�.( �/()3  �

4"� !� �I�� ���  ��?� 0� .( :��; !�  !�8�1 -  ��p  �#b�B *� \?� ����� �# � *� 0; ��� "���� K���$

"� ��� ����"� 0m�>� ,�� 0  � ��8("� �� "��� K��8� !�( �-.; AB  � �>�� ���&2 -  �� ��� ��* E.B

"� ��� *� %P  ,�� �� 0; �( ��R� !� �R�"� �->��= �� "��� K��8� � '�( �-.; a��F� 9��� *� �� ���i=-

 .����3-  0  ��� *� !��$ � e� ��� '��� �� ��� *� %P  ,�� �� ��� ��� 0  E.B *� K���_ ��� 0  �� !��$

%<; ��� *� %P  ,�� '�-�& �� �� K������ 0>��� 0; ��� H�& '��� �� E.B "�0���; EF>� .�<� ��� 0; ��

"� " 8>$ �-��& �# � �8)BE�.B EF>� *� �-��& �( %P  �� J��� ��"� "��� ��� ��;�� �< �-.; 0; �( 

"� J��� #���$ ,�� ��R� ���%P  ��� *� �-k�  !-��* �OX �� "?.( ��� �� ��� ��� �X� K�( .��8(-

�p�� .��� ��� �\�� �<  �� � "��X���$ d�B J � ,��* '�; "�.� �>�� ��� ���� ��� ��� ���� "�; �8� 

 .��� ��(�8� "k � �l��� �X��� 0I�-�2- %P  ��� 0  �)�� "?.( ��� E.B �( 0-f& 0; �8D�.< �<

�i? � '�8  �-.; ���  ��� ,�� �\�� ���$ d�B 0  �)�� %P  ,�� �� �� ��� ��� K��8� .��� �����( "��X
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3- 0��� ��R� ��� "?.( ��� !-��* �OX ��d�B �< ��� ��8< c��� 	��)�� �kX�= ��)� *� ��p  �<

!����X �8�  9���( ,�� ,�����X ����� � ! � ���_ *� 0; ��� "�=��� �$#� �<�kX�= � ")�� 0  �)�� ���

 %P  ,�� e8OX �\��*� "� �R-� �� ���.�*�  

  

 Z�8E2:  <���> ���� �� �PT <�*�� g��	� <�D�	� => ?@A <��� ��b	��2010 -1982 <�j�  

�PT FI �&��  �PT �B�� �PT ��CRE �PT ��� �PT FI �&��  �PT  �PT

�B�� 

 �PT

��CRE 

��� 

7/17 4/14 7/17 1/21 ���I� 9/6 1/3 4/7 2/10 
*CB�f 

13 9/8 3/13 8/16 ����CB 6/5 9/1 1/6 05/9 
*�C) 

7/10 4/5 9/9 8/16 ����A� 3/6 8/2 7/6 45/9 U��� 

2/6 6/2 7/6 5/9 �����K 8/10 1/9 6/10 8/12 F*��> 

6/16 16 9/15 9/17 ��D� 6/16 5/16 6/15 9/17 �� 

2/24 5/23 4/23 7/25 ������� 9/21 5/22 9/20 5/22 Nk�f 

4/13 6/9 7/13 9/16 P*�2 1/25 7/25 3/24 5/25 <cCE 

1/15 9/12 9/14 5/17 
Bc�A 4/25 7/24 7/24 8/26 (ACJ> 

     7/22 22,1 6/21 7/24 �����lA 

  

 '�.( �/() ��� e� e8OX ��� *� �-.; !-� � �OX �� ��� �� ��� "��� K��8�3 �-k�= 0; �8��.< .(

 �8>$ *� �-k�  *�� e8F e.( �� !-� � �OX �� ����& �;s"� e.( *� �-k�  % � 0���* �8>$ �� � '�8  �( 

 �8>$ 0  �)�� �� �l��� �8).; !���� � !��)$ �� % � 0���* %<; ���* ���_ � e.( �� �-k�  *�� e8F �i? �

"� a�F� "� AB  e.( �� ��� !�8  E.B 
; .�*� 0  �)�� �� *� ��-.; 
I_ �� ��(�8� �l��� 0; �8(

J�*8� �8>$ .��8( H�& ����* %P  ,�� �� # � �i? � ���& 
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 F9 4: �PT <�*�� => ?@A <��� 
B���� L*KC�  

=> ?@A <��� 8B�� F��� 

	0�p� "��* '��� ��  *� %�  ��99  �8� "k��X� ���� ����� �� ��� ��� 	��� �� ��� *� �h�� .��� '�8 

 '�.( e��$ �� 0; �8��.<3  '�.( �/( �5 "� '��� ���� ����� ��� 02��� �� ��� '�-�& "�.� �8(

 ���_ � ��� "k���X�99 ����� !� �_�� *� �h��  ���_ � �8� "k���X� ����1  "k���X� ���� ����� 
< !� �h��

 �I  e� e8OX "�.� �� "�OX "��* '��� �� .��� ��B ��� '�-�& �� �� ��� ��� "k���X� ���� ���= �OX

"� '�<k�.�8(  0�(_ �� "k<; ���� C� �� ��� "k���X� �� ��� ��� ���� ��� 
DB� �.�� �� 02�&�

 �_�� 0  ��� "?.(2/1 "� ���� � � ��� �_�� �; *� �h�� '�.( e��$) �( 3  '�.( �/( �6 �� .(
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� ".�� !-��* �OX">^� ���� ��X ��� �_�� * �8$� ��B "k���X� ���� !� �_�� *� �\�� ".�� �� � ���

 n��� 	"?.( ��� �� ��� ���� ��X 0; "mF>� .����'�� �8>$ N8O� 0  " 8>$ ��� � *� "� " �� �� .�( 

"� "k���X� ���� ����� " 8>$ ��� e.( � "?.( ��� �8>$ 	"��� ��� �OX ,�� C� ���_ �#  �OX �� .�( 

 ���_ 0; ��� �_�� *� H8�38 "� �h�� ���_ � ���� ��X �( 62 "� "k���X� ���� ����� !� *� �h�� 0  .�( 

">^� ���� ��X " 8>$ ��� �OX ,�� �� "�/� c�-�& ��? "��� ��� �;�� � *�  '�� n��� 	"?.( ��� 	���

� � �8� "k���X� ���� �����"� "k���X� ���� ����� ��� �#kP  �� �� ��� ��� ���� !-� � �OX �� .�( 

 %�  �OX ,�� �� .��� �8#k� �� �8� "k���X� ���� ��� '�-�& "�.� �� �OX ,�� �� .��� 0�p� �8\?� �>�.<

 *�99 0-�� �8>� ���= �OX �� .��� �8� "k���X� ���� '�-�& �� ��� �_�� *� �h�� ��� *� %�  ���� �<

 ���_ �OX ,�� �� .��� e8OX2/1  	"k<; ���� ����� ��� "?.( 0)? �� ��� �_�� *� �h��1/23  *� �h��

"� '��� *�  '�� n��� � "?.( ��� �� u��� 0; ��� ����� 0�8& �< ��X ��� �_�� .�8(75  �_�� *� �h��

*� 0; ��� "k���X� ���� ����� ��� ���  ���_ ���m� ,��66 "� �� ��� ��� �8� 0)��� �� !� �h�� ��� .�( 

 "k���X� ���� 0�<� "��* '��� �� .��� "k���X� ���� ����� �OX ,�� �� "?.( ��� �8>$ � "��� ��� 	" 8>$

���� �8$� 0�8��l � �)��� �#<� �� "?.( ��� �>�-�� 0  e� �#<� "�.� �� �� ��� ���  '�.( e��$)

3  '�.( �/( �5 ���_ 0�8��l '� �� .(13  ��� "k<; ���� ����� "?.( ��� e.( �� ��� �_�� *� �h��

"� �� ��� ���_ '� ,�� �� .�( 52  '�-�& � ��� '�8  �� ��� ��� ���� ��X ��� ,�� �_�� *� �h��

$ � *�  '�� n��� 	" 8>$ ��� �� ���� ��X EF>� ���_ .����� ���� "?.( ��� �8>35  ��� ��� �_�� *� �h��

"� "k���X� ���� ����� �)� '� 0  �)�� 0��8X '� �� .��� '�<k� � � " 8>$ ��� �� ���� ,�� '�-�& 0; �( 

".� '��� "k<; ����   EF>� 0; ��� ��� ">^� ���� ��X ��� �_�� *� ".�� ���_ '� ,�� �� .�8( !� '�-�&

 "� '��� "��� ��� �� 0; ��� "k���X� ���� ����� ��� �_�� *� �\�� ".�� � ��� " 8>$ � "?.( ��� ��

 ���_ !-��* ����� � r�� '� �� .�8(15  � "?.( ��� �� 0; '�8  ����� 0�8& �< ��X ��� �_�� *� �h��

 �#kP  ��� �� .��� ���� � � *�  '�� n��� q�("� '��� �8� "k���X� ���� 
< ��� ���_ ����� '� �� .�8(

25 "� "k���X� ���� ����� ��� �_�� *� �h��"� '��� *�  '�� n��� � "?.( ��� �� !� '�-�& 0; �(  � �8(

">^� ���� ��� �#kP  ��� ���  �� ��� ��� "k���X� ���� '�-�& "� '� �� .���� '�<k� � � ���� �-k

 ���_ 0  � '�(45 "� ��� �_�� *� �h�� ���= c�-�& ���� ,�� ��� "��� ��� � "?.( ��� �  '�gB 0; ���

"�".� '�<k� ����� ��� �#kP  ��� �� .�>; ���_ �� ,+�l '� �� .���&80  �� ����� ��� �_�� *� �h��

".� '��� �� ��� ��� ���_ �� � �8(20 �� *� �h�� �� "k���X� ���� *�  '�� n��� � "?.( ��� �� ��� �_

 �_��   "k���X� ���� �p8$ '� �� .���� �8$� �� ���17  ��� � *�  '�� n��� �� ��� �_�� *� �h��

">^� ���� ��X EF>� � "���"� �8#k� ��� �#kP  ��� �� ��� �� !-� � 9���� �� ��8&� '� �� .�( 

�.� 0  �8� "k���X� '�-�& ,�� �)�-�� '� �� .���� '���� �8� "k���X� ���� ��� �#kP  "90  '�-�& *� �h��

"� ���= %<; ��� � �>;10 e.( �� !� '�-�& 0; '�8  ���� ��X � �_�� *� �h���8>$ � " 8>$ ��� q�(-

�8>$ � q�("� '��� "��� ��� " ��'� � ���= ����� �� .�8(  ���_ �)-;�83  ���� ����� ��� �_�� *� �h��
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"� %���X�"� �8� "k���X� ���� ����� !� H8� �� *� %�  0; �(  ���_ .�( 17  �� ��� ��� �_�� *� �h��

">^� ���� 0�8& �< ��X '� ,��"� ����e.( 	*�  '�� n��� ��� �� ���� ��X EF>� 0; �(  � " 8>$ ��� q�(

 e.("� '��� "?.( ��� ���_ �)��8� '� �� .��8(77  �8\?� 0; '�8  "k���X� ���� ����� ��� �_�� *� �h��

"� �)-;� '� '�>�.< !� "�/� J�*8� 0  ���� ��X EF>� �_�� '� ,�� �� .�( 23 "� %���X� �h�� 0; � �

b� 0/? �>2 K�8h 0  ��� " 8>$ ��� �� �)-;� '� 0  �)�� �� �)��� ">^� e� "��= '� �� .��� '����& 0X

 ���_15  ���_ �� 	�8� "k<; ���� "?.( ��� �� ��� �_�� *� �h��50  ��� �� ��� �_�� *� �h��

 ���m� 0  ��� �#kP  ��� �� � �8� "k���X� ���� " 8>$ ��� " �� 0.�� � "���15  ��� �� "h� ���� �h��

 '��� �� ���".� v�-P� "��* �#�& �� ,�\��� 0?� '� %#$ ���m� *� '�f-��   ���� ����� *� W= .�8(

 !� ���m� 0-�8�= H& �� �� � ��� ���  ��� ���� ���  �� ��� ��� %���X� ���m�5/0  r8���� 0$��

.��� ���  0<� �< ��*� 0  %���X�  

 Z�8E3: (L��� ���C�I)�PT <�*�� => ?@A <��� 8B�� <�� 
�A� (M���  

oCB  

8B�� 

 ?@A �� ����I

99 86��  

Z>-2.54 

�� ����I  

 ?@A95 86��  

-1.96<Z<-2.54 

8B�� 8G�)  

Z=∓1.96 

�� ��*�P)�  

 ?@A95 86��  

+1.96<Z<+2.54 

�� ��*�P)�  

 ?@A99 86��  

Z>+2.54 

��� (M��� 86�� (M��� 86�� (M��� 86�� (M��� 86�� (M��� 86�� 


*CB�f 45917 4/10 16679 8/3 230225 2/52 60469 7/13 87983 9/19 


*�C) 0 
0 0 0 243064 1/55 42602 7/9 155637 3/35 

U��� 0 0 0 0 65604 9/14 75490 1/17 300208 68 

F*��> 0 0 0 0 333422 6/75 49979 3/11 57902 1/13 

�� 0 0 0 0 246359 8/55 118083 8/26 76860 4/17 

Nk�f 0 0 0 0 359231 4/81 28462 4/6 53610 1/12 

<cCE 0 0 0 0 370277 9/83 49011 1/11 22015 5 

(ACJ> 0 0 0 0 786 2/0 23040 2/5 417477 6/94 

�����lA 0 0 0 0 45697 4/10 75452 1/17 320154 5/72 

���I� 0 0 0 0 72003 3/16 88663 1/20 280637 6/63 

����CB 0 0 0 0 102180 2/23 102592 2/23 236530 6/53 

����A� 63046 3/14 5336 2/1 158214 9/35 48456 11 166251 7/37 

�����K 0 0 0 0 210961 8/47 46588 6/10 183754 6/41 

��D� 0 0 0 0 167190 9/37 117796 7/26 156317 4/35 

������� 0 0 0 0 0 0 7568 7/1 433735 3/98 

P*�2 0 0 5240 2/1 101778 1/23 43896 9/9 290389 8/65 


Bc�A 0 0 0 0 0 0 4656 1/1 436647 9/98 
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Abstract  
Changes the Sea surface temperature and lake can have significant impacts on marine ecosystems and the lives 
of human societies on the edges of these seas. By trend analyzing the temperature of sea surface temperatures, 
we can examine the extent of its impact on global climate change. Given the fact that the Caspian Sea is known 
as the world's largest closed water body, these changes in surface water temperatures can cause great damage to 
the sensitive and fragile ecosystem of this sea. The purpose of the present research is to analyze the trend of sea 
surface temperature in the Caspian Sea in order to investigate the effect of this sea on global climate change in 
order to apply it in management plans to maintain the balance of this valuable water ecosystem. This research 
was performed using non-parametric statistical methods on 720 cells using network data with a spatial resolution 
of 0.25 * 0.25 * arcs in a 29-year statistical period. The results of the study showed that the monthly, seasonal 
and annual monthly water temperature of the Caspian Sea has a significant upward trend, which requires the 
attention of planners and decision makers in the margins of this sea to maintain ecosystem balance. Considering 
that the Caspian Sea is a closed system, any appreciable increase in surface water temperature can have adverse 
effects on aquatic life, water resources, evaporation from the sea level and, consequently, on the level and status 
of pollution of the sea.  
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