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      23 ih� '�  0(�h;             j���!%� ��k�%� 0%-� /��# C�: �� �`� �F�"#

   �,O& �S��� j���!� ����R 01& .    +�,-�  0���5 ��%�8�    �%S��� /%	&  
    l&��& #& ��	 ��5 j�,O&   2�%1 0%1& .      #& �%�	 ���%�    �%1�1& �%S���

�,O&�R      )&��  /	��� ��      W���� ���  �-�1 6�"�	�A01& . 0���5
  ���8�    ���  ����   C=	 '�    23 �"�1�" ���8�        $�%������ #& �%� ��`%: ��

    '��"��  0	�	�� �� $��?        '�!%"&� �%� �%��h� �%��-� $G%	�   $�%�
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4 -Marylan (State on the East Coast of the USA) 
5 -Central Northern Pacific
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)SOI(1    C�D�!	& ��B 6-      �%"��� ���� C�-�� 6P�	& e�� . �%1���  �%�
 �� 2�`"    '��B ���� �� ': ��� 3-2     '��1 7- 5  ��A '��1     ��&�

  '��B /	& '��&�   ����A 6�"�1�" �� ��-     �%��" Q& )ENSO(   6�"�%1�"   
   �5 ���53 '"P�1� 'h5 .$���  &���R� 2 )26(       T�%1 $�%�� '%��&� 

        +�,-� �� $��F��: '� �� &� �	��  �9�;��B C�����2      T�%1 ��`%8 ��
      �1��� d,;& ��"��O& �� �	���"��: .   $�� '��B ��A #& �:�@ 7	��"

7/2-2/2 W4/4 -5/3  4/110%%1& .   ��!%%�  d"��%%�)25( �%%��$ 
  <Y�&��1&�	 O&���"� )&�3     6�"�%1�" x��%5 W  ���%�A )ENSO(3   

� ��� ���   &�  ��   o%A�� +%�,-�   �%�        �%1��� �%9�; +%�,-� �%"��: .
�1���  ��A $�	�F ��    '%��B1   '��%1 7-2     �%�� ���%� �� '��%1 

  �� 23 '��&� )ENSO( 01&  .    2�!���  �	)28(       +%�,-� #& C��9�%1& �� 
  +�,-�  �9�; oA��  ��  �"��# $�1       ��"�%�O& y�%5 Q�R5 $���

  �"��: �1��� )&�3 . �:�@ 7	��"     '��B ��A #& 8-2     /	& ': 01& '��1 
'��B         ����A 6�"�1�"  ���" Q& '� &�)ENSO(  �"�&� 0h!"  .2���1�� 

)13(  $��� 6�"�1�"     �-�1 $&��4     �%; &� '%"&��	�� y�%5 C�D�!	& 
50 Q�1      /� $& 'h�� 2��#3 ��- Q&��: 4  W�8�S    ��%F /�	�%� 5W  +%�,-� 

�9�;)  �D�953 z��`�� ��1&��6 (    � �D�!%hR� ���    �%"��R" �%1�� .
     �`	&G8& �"� ��A #& �:�@ 7	��"     01& ��� �� �`��:  . �"� /	&  �� 

  '1    �%� C�D�!	&99 %   ��  2�%��R;&        �%� C�D�!%	& o%	 95 %  2�%��R;&
��(� �&�     C�D�!	& 'R� ��    '��B ��8- 3   '��1 )    �%��" Q& �� ah��� ( n�
 C�&�01& . ��%1��F  2&��%�R� )11(  $�%1   ��%�  '%"����40 �D�!%	&  C

      $�%h	& C�%	GA 'h%5 �1��5&��7     C�� �%; 1992- 1919   &�  �%1���
�"��R".  '9��� +�,-�    �,S& $��        ��: '� <�=� /	& �� �9�; +�,-�

 5 '�8�F� .   2�`" 7	��"': �&� 6�,S& '9���  W75'9��� �&�� �S��   ��
  �� '�A�� &���: .    6�"�1�" �9�; +�,-�7        q%��� $�%D�& $&�� &� '��1 

  2�`"�&�.  �%����:�8     2&��%�R�  )20(       �%9�; +%�,-� ��  /�%�� 
)SSA(9          e�%"&� W'"P�1 ���� �"��# $�� $�1 $� �� &�      '%"����

 $�%%������%%1 e3 10�%%"��: Q�%%R�&  . $�%%	�F 7	�%%�"��%%A  �%%"� 
'9���    e�"&� �� �"�1�" $��   '"����  e3 $��� �"��# $�1��  �%5�� .

    �{:�&  ��&)19(   P�1 ���� /�D"���   �%�� '" )   �%�	�83 e�%� (  �%;
  C��1961   �� 1998      �9�; +�,-� �� &�  �1����:�"� .    #& �:�%@ 7	��"

������������������������������������������������������������
1 -Southern Oscillation Index 
2 - Multivariate Frequency Domain Analysis 
3 - ElNino-Southern Oscillation 
4 - Mann-Kendall Rank Test 
5 - Low-Pass Filtering 
6- Maximum Entropy Spectral Analysis 
7 - Iberian Peninsula 
8 - Marques 
9 - Singular Spectrum Analysis 
10 - Hourly Water Temperature 

  '%��B ��A6/5   '��%1 7/2  ���%� �� '��%1   0%1& . /R���%�)12( 
C��         ���� �"��# $�1 �� ��A�� e��� $��132  �,O& C�D�!	&  �%R  ��
/�B �&   �;   |��2002-1951           �%9�; +%�,-� $��F��%: '%� ��  %� ��

� �D�!%%hR)ASA( 11   +	�%%h� /�%%�}R� o%%A�� '�%%1��� $�%%� 
)CWT(12       �%"�&� �&�%O �%1��� ���� .     �� �� 7	�%�"ASA   $�%��D�& 

�h!"~�   '��B #& 0�&���	  3-12-2  �� &� '��1    /�%B b��" �u:& CWT 
'��B  $��3-2  W5-4    7-6    �� 2�`" &� '��1 ��� .  ����   2&��%�R�

)8( ����    '"&#�148     � '%?�@ C�D�!%	&         �%; &� '!%� c%"�	 '%"��� 
2002 – 1961   �1���  '(���� �9�; +�,-� ��  �"��R" .   ��%A 7	�%�"
'��B  $��3-2     '��1 4-3     �%� 2�`" &� '��1  �%��. �&#3   ��%�R�   2&

)7( ����$�� 1���R              ���%DB +%�,-� �� � #& C��9�%1& �� &� ���
 2&�� �9�;(PSD)13  '	��8 +	�h�   i	�1 )FFT(14     &�%O �%1��� ���� �

&���" .    : w	�(� 2�	�� �� 2�`	&�R   w�; ��DR� #&   '�h; )�49�  $���
 /DR� �@&�" �9�; )SHR(15        e�� W<Y� � +��5 &G_� 6��S '� 

       �� ��� C�	GA 'h5  $G:�����!� 31/0- 2/0 �  �   �%"��R" '�&�& Q�1 .
  '��B6/60  W3/30  W24  W3/13  W9/10  W7/5    3 '��1       �� '%�h; /	& ��
  T�199 �S��  R;&   2�%��   �%5 w`%: .     $�%� '%��B7/5-3    '��%1  &�

  C�	�� �� ah��� ENSO �� ��"&� .  c"��   2&���R�)14(  �%��   '%"&#� 
 /	�1 '"����16  '!"&�8 ��    $&�� &� 32Q�1     d:�%R	& '%"����17 

   $&�� &�25 Q�1  '� ��           �%��_� 0%��@ '%	G_� $��F��%:)EMD(18   
 �9�; +�,-� 6�h,��19  �"��R" '(����  . � 6��>;&' 01�    ��� #& C��3

   �� 2�`" /	�1 ��      ��%��� �� e���� 6�"�1�" ': ���    �"�%�# $�%�
5/4   �� 60   C#� n� ����� .   e��� |�� /	& 2�`	&       '%� q%���� '� &� ��
�83   �	�R� $����	 2���    �,�8 � 0h!"��� %�� .   �%	#   2&��%�R�
)27(      e�%"&�  ����  c%"��� ��20   : /%� �� �%�   +%�,-�  Q&�%�

 � �9�;  &   �"��: +�,-�  �1���. ��  /%	&       �%�(� �%"� ��%1&   �� $�&�
      �&�" n� e�"&�  ����  ��&  b�h��&����$�� 1�� �R      T�1 �� ��� e3

 c"��� '"�����5 w`: �9�; +�,-� ��.   
  �9�; +�,-� �����: ��     /�%� $�%� j%: Q�h��%1& #& W�1��5 j�,O&

   0%%1& C��%%� �&���%%��� �%%"&�	& 2�%%1��5 j�%%,O&. ~�%%��R��  6�%%(���
�,O&�R      C#�@ �� '�8�F 6��S���!�        a%1�� Q�%u� 2&�%�� '%�      ��%�� 

������������������������������������������������������������
11 -Autocorrelation Spectral Analysis 
12 -A Continuous Wavelet Transform  
13 -Power Spectral Density
14 -Fast Fourier Transform  
15 -Spectrally Homogeneous Regions 
16 -Seine
17 -Wimereux 
18 -Empirical Mode Decomposition 
19 -Hilbert Spectral Analysis 
20 -Mekong 
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  C�:�!�)4( $&�� a1���          $�%1 o	 #& C��9�1& �� �4`� '"���� $���
106   '��1  �5 )�_"& .    '(���� /	& ��Q�� ��1& ��  '	��8'_��"  ',S�@

            T�%1 �� �4`%� $��� �� �"� ��A )�� $�	�F01/0  �%��   0%1&  .
   C�:�!� /��}R�)3(  �9�; +�,-�       �45 '"P�1 $��� /�D"��� $� &�

         '��B ��A #& �:�@ ',S�@ '_��"  ��: Q�R�& 2�_"# 5/2   �� '��%1  
  01& 2�_"# $��� .  C�:�!�)4 (  &� G%	�h� '"P�1 $��� �"��# $�1 G�"

         ���%� �%9�; +%�,-� '	� #& C��9�1& ��     �&� �&�%O '%(���� .    ��%1& �%�
'�8�	     $�@ G	�h� $��� $ $��    $�� '��B 6/2 – 2   '��1 5– 5/4 

o	  '��1  �1���1 ��� '��B)�"� (01&.  
         $�1 ���8� +�,-�  �1��� W�?�@ <�=� #& l��   �"�%�# $��

     �� ����  ���� '"���� �"��# �����  '"P�1 $&��  /�5�� C�D�!	&
'?�@ �� '"��G	��3 $ 2�:�F 01& <��� �� .  

  
���� �	� 	�  

  F G	��3 '?�@2�:�          Q��%(� ��@�!%� �%� <��� ��616   ����%,�: 
 /�� i���˝40 ´41 ˚37    �%� ˝45 56˚37    ��%�3-      ���R%5˝50 ´31 

˚48   �� ˝20 57˚48          �� �h��� 23 ���� #�� W01& C���!F �O�5 Q�;
i9���  C�: +,O /	��                �%4��� �G%� $�%	�� '%� y�%5 #&  <��%� $�%�

�� ��5.   C�D�!	&  '"�� /�5��    ��9��& ��99 ���    T�%1 #&       �&#3 $�%4�3
   �,D�A $ '���� ��   01& C�5 iO&  1   +�5 )1 (    '%?�@ /	& 0�(O��

 2�`" &��� ���:  
      �� ����  ��� ���3�          C�D�!%	& '"P�%1  '%"���� �"��# ����� 

 '"�� /�5��  '(���� �� �?�@   �4� #&  1354    ��	�45 �� 1386   6�&# #&

 '�4� ��"C�501&  .C�&�'"P�1  '"���� $��� C�&� �O�8 C���9&�".   
$�1                $�%@ �%1��� ���%� C�D�!%	& �%��  ���%� �"�%�# $��

 01& �"�1�" $�����8� .��F�� � 2&�%�      �� ��%A�� �%"� �%	 6�"�%1�"
 &� $�1      �&��R" o	 j�1�� ��     �1& �� �	  C��1C��9  �� #&     �%�f" �	�%�

   �D�!hR� ���  ��-�� /�D"���    ��R" C���`� ��@&� '� .  /�R� ��&
& $�1 01   X�� $�@ �"��# $�� �� �	�� $�����!�  �5�� w,�Y�  ': 

   ��  ���&��R" ��      �5�h" X&�Y�1&  x�Y`� +��O C��1 $�� . +�,-�
9�;� $�&G�&    q1��� 04A  '��B X&�Y�1&   $�1 �� ��A�� $�� $�%� 

 01& �"��# .  $&�� �9�; +�,-� ���5�" /	& �� X&�Y�1& '��B$��  /	&
$�1��9�1& �"��# $��01& C�5 C :

 $�1 &���& �"��# $��     �%9�; +%�,-� ��  W     i��%� '%� ���!%�  $)  '%�
  C�� �(��� 6��S      �%"&&�8  '%��&� �� $& (   �%� +	�%h� ��%5 .  �%"&&�8

    �"��# ����� $�	�F) 2��# �@& �� '��B (  2�%�� '%��&�     2&G%�� �%F
�&��   Wi��� /	& ��     01& �"��# ����� 23 �� .      �"�%�# $�%1 )tz (  '%�
  Q�;nW � � )( 1

n
ttz �    '%�  6��%S    o%	    '%	��8 $�%D�& ��    �� /%	& 
 '��&� �����)1 (�� '�5�" ��5)3.(  

)1(             )2sin2cos(
1

0 tfbtfaaz iii

q

t
it �� ��� �

�

  

  ':tz        2��# �� �1��� ���� �R�,O& ���� t    if   �&�%�� �"&&�8
6&���`�)   0`F#�� C�� d��(   ��  01&  9- 

n
if i �    C�&� 2�`%" 

����5.  

  

  
 ���1-���� ������ ���� �!"� 	 ��#$� �� �	� ��#� %$#&' 
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/	& �� �A i=1 , 2 , …, q 01&. �1���1 $�� '9��� W�1���!: 
�� 10-$�%%D�& '%%	��8  #�!%%R� )o%%�"����� (�� '%%: ���!%%� �	�%%� 

+�5     �k�� ����� $�1 ���8� $��F&�". �  �� /	&����      ��&�%�� X�%� Q�;
           ��%5 �� C�&� 2�`" #�!R� o	 �� ����� �"��# $�1 ��.     '%: 2�%�B

    $�D�& 01& ���53      �%� G%�" &� '%	��8   %� 2&�%�  ' 2&�%��     $�%D�& o%	 
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Cycles Analysis of Time Discharge and Rainfall Series of 
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(Garakanrood of Talesh Catchment) 
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Abstract
 Rainfall and debit of rivers are two tempo-spatial non-linear and changeable factors. One way to study and 

analysis these parameters is investigate appearance and latent oscillations. Spectral Analysis is a useful technique 
to reveal these oscillations in time series. In this paper it has been attempted to detect cycles in rainfall and debit 
time series at Mashinkhaneh station in Talesh (Garakanrood) catchment’s during Mehr 1354 to Shahrivar 1386 
in the three time scales (annual, seasonal and monthly). Accordingly, the discharge and precipitation data at 
Mashinkhaneh station in Talesh (Garakanrood) catchment from Mehr 1354 to Shahrivar 1386 have been used. 
The results of applying the spectral analysis procedures to discharge and rainfall time series in each three 
category of time scales, suggested the absence of significant non-sinusoidal (trend) in the 95% confidence level. 
However, significantly sinusoidal cycles various in the two time series were extracted. The 2-4 year cycle, and 4-
5.3 years have the most occurrences in the both time series. In the annual scale, 6.4 years cycle, 2-5.3 years, 7.7 
years seasonal and 2-4, 4- 5.3, 6.4, 8, 10.7 and 16 year in the monthly scale cycles has been extracted. Studies 
carried out by many researchers indicate that the mentioned cycles are in relation with oscillation periods of 
ENSO, NAO and QBO in other parts of the world.

Keywords: Precipitation, Discharge, Trend, Sinusoidal Cycle, Spectrum Analysis, Garakanrood of Talesh 
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