
60

      . 2013. . 10.  1. . 60–71

     

     

  ENSO   -

. . , . . 

   , , 

E-mail: nurmukhametov.alex@gmail.com, e.sharkov@mail.ru

           . 

   ,        -

.        ENSO      

  .   -   

  ,   ,  ENSO.   

  -       15-    1995  2010 . 

       ,   

-  ,         . -

     27-        -

 .           

     27-    .

 :  , ENSO,  , - .

    –     

         

 .        -

      –  -

 ( ) –   -      

.       

   -    . 

        - -

       - -

 ,          

( , 2006). 

           -

     ,     -

    .   ,   

        

    ,     

 -  ,      

 .       -

         

         



61

    –      -

     .     

        -

   .       

      ,     

 .

       -

,     .   

  -    

   (Sharkov, 2000).  , ,   

        

  ,      -

 ( ,  ,  ENSO,    

).        

          

  ,           -

.   ,     ( ) 

       .

   –     

   ,   ,  

SOI (Southern Oscillation Index,    El-Nino Southern 

Oscillation)     -    -

    .    -

         

      (   ,  -

 ENSO).

  

         -

 ( ),     :      

      1995  2010 .   -

 .    ,    « - », -

           ( , 

, 2010).   –      F10.7, -

      2800 ,  = 10,7 ,   

 –    SOI,      ,    

 .           

      .    – 

         –  -

   . 



62

     ENSO   -

       ( , 2009).  

    « - »    -

     ,       

     .   -

           

,     , 

   .       

     –  , 

   - .

       

 :

 ( ) ( )∑=
i

iitttI τθ ;– ,

 I
t
 –   ,

( ) { iii

iii

ttt

tttiitt
τ

τ
τθ

+<<

<<+
=

,1

,0
;–  ,

 –   ,   
i
 –    -

  ; t
i
 –  ,     -

 ; t
i
 + 

i 
–  ,        

.

        

,       .  -

,       -

     .

        -

         

   ( , , 1969).

 ( ) ( ) ( )∑
=

=
M

k

kk tttItF
1

0 –θ  –    , 

 
0
, –  :

( ) { ki

i

tt

t
tθ

<
=

,1

,0
– k

kt<

      ,    

          ,  

      (    -

).  ,       -

      .



63

   ENSO    

       

     – ,  

  ,     -

   .   ( , 2009)   c 1983  2008 .  

        

     ,       -

     

 

суткиdt

dF 1
64,1= .

 ,        

 ,         -

  ,  ENSO,    

.         , 

       , -

       ENSO,  

      .   -

         16-  

 (1983–1998 .)      -

       ENSO ,  ,    

     (F=66),    

         ENSO. ,  

     ,    -

,     ,       -

 ,     ,  , ,   

,         -

  .   ,   ,   

          ENSO 

   . 

 ,       6 : NWP – -

  , NE  – -   , ATL –  , NIP – 

  , SIP –   , SEP –   .   

        

   ,   ENSO.    

     ,   -

          140   : 

NCP – -      140  180° . ., NWP – -  

    140° . . (        NWP 

  NWP).



64

. 1.       -   

  (  140  180° . .)   1995–2010 .    

,        

 ENSO (1997,  2002, 2004, 2006, 2009 .)

. 2.       -   

  (  140° . .)   1995–2010 .   

 ,      

   ENSO   

(1997, 2002, 2004, 2006, 2009 .)     

    (1998, 2003, 2005, 2007 .)



65

         

   . 1  2      -

      NWP  NCP.  . 1  

     -     (  140 

 180° . .)   1995–2010 .    ,   -

      ENSO   (1997, 

2002, 2004, 2006, 2009 .),       

    ENSO.  ,     ENSO -

        

        .  . 2  

     -     (  

140° . .)   1995–2010 .    ,    

     ENSO   

(1997,  2002, 2004, 2006, 2009 .)      

   (1998, 2003, 2005, 2007 .).     ,  

   ENSO       , 

     ENSO.

  -   

,  ,      -

      , 

     ,    - -

.         -

 .        , 

     ,  -   -

 .       -

          . 

 ,     ,   -

        ( ),   -

 ( ) . 

  ,     - . 

  -   (Foster, 1996) f (t) ∈ L2 (R)  

  

( ) ( ) dt
s

bt
tf

s
bsWA ∫

∞

∞






=

–

–
*

2

1
, ψ

π
,

 s, b ∈ R, s ≠ 0, * –    .

  (t)     .  s -

  (scale)    .   -

 .    -    ( )  



66

. ,     ,   .  

  ,   -      

   ,     -      -

        ( . .   ). 

 b   (shift).

     ,   -

 ,  .

 

( ) ( )tiexp
a

t
expt 02

2

– ωψ 







= .

  -      

  , . .     b, 

 ( ) ( ) ( )ωωψω fssWA

)))
*

, = .

 ,       - , -

      -  

 

( )
( ) 








=

2

0

2

–4
–

2 ωω
ωψ a

exp
a

.

    - ,    

    ( ) ( )
211111 ,, τbisAKWjbisS = . 

       

-   ,     -

    ,      -

         (  -

  )   (    ).   

       

  -     ,  

     ,    

,    ,    

.

 -   , 

    ENSO

    -   . , 

       .  ,  -

,  ,    15  -  

  1995–2010 .,       

 .  ,  ,  ,  



67

-      15  ;      

   .     -   

    ,   . 3.

. 3.   -   , 

    15-     1995  2010 . 

(  ).     , 

         

 .     -     

 250 .        

   

     ,     -

       ,     

  .     27- , -

     .    

  27-  , - ,     -

 (  -       27-  

   ) ( , , 2012).    

        -

  - . 

 . 4  -       

21      .  -     -

     (   f = 13,5)   -

 .      , , 

 .   27-      .



68

. 4.   -   , 

     15-    1995  2010 . 

(  ).     , 

         

 .     -    

    250 .      

      10,7 

  -      

        

(Sharkov, 2000).          

 ,    ,   -

  (          -

  ).         

      (   ) 

.       -   -

   . 5.

 -     SOI ( . 6)   

       ENSO:  8–10  – -

 ;  1  –       -

     (     

: 1996 –1997; 2001–2002; 2003–2004; 2005–2006; 2008–2009).   

         -

 .



69

. 5. -     

      1995  2010 .

. 6. -   SOI (    

El-Nino  La-Nina)       1995  2010 .

     ,       

         -

    ,        -

    ,     

      ENSO.   

  ENSO        

:   -        -

      -    .  ,   

  -    ,  



70

   ENSO. ,       

-  .      

     .  -  

          

 27-     ,     ,  

     .   -   

,    –      

    – ,  -

  ,    , , 

 .

1.  . .,  . .     27-   

  //    . 2012.  1. . 21–28.

2.  .,  .     / .  .  

.: , 1969. 310 .

3.  . .,  . .      -

 :    (2006–2010).  4.1 .: , 2011. 212 .

4.  . .     //  

  . 1997.  6. C. 87–111.

5.  . .       -

  //    . 1996.  6. . 11–17.

6.  . .   :      

  //    . 2006.  1. . 68–76.

7.  . .       

      //   

 . 2009.  6. . 31–38.

8. Chen, T.-C., S.-P. Weng, N. Yamazaki, and S. Kiehne. 1998. Interannual variation in the tropical 

cyclone formation over the western North PaciÞ c, Monthly Weather Review 126: 1080–90.

9. Chu, P.-S., and J. D. Clark. 1999. Decadal variations of tropical cyclone activity over the cen-

tral North PaciÞ c, Bulletin of the American Meteorological Society 80: 1875–81.

10. Chu, P.-S., and R. W. Katz. 1989. Spectral estimation from time series models with relevance 

to the Southern Oscillation, Journal of Climate 2: 86–90.

11. Foster G. 1996. Wavelets for Period Analysis of Unequally Sampled Time Series, Astronomi-

cal Journal, 112 (4), 1709–2929.

12. Sharkov E.A. Global Tropical Cyclogenesis. B., Heidelberg, L., N.Y. etc.: Springer/PRAXIS, 

2000. . 361.

13. Sharkov E.A. Remote Sensing of Tropical Regions. Chichester, N.Y. etc.: John Wiley and 

Sons / PRAXIS, 1998. 310 p. 



71

The investigation of stochastic modes of tropical cyclogenesis 

under the inß uence of solar activity and ENSO events 

based on wavelet transform
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Temporary generation rate of tropical cyclones is a serious and unresolved problem. In this paper, the approach is 

associated with the formation of the temporal ß ow of events of tropical cyclones. The effects of the active phase of 

ENSO are shown on the accumulation function of regional tropical cyclogenesis. The investigation of the spatial and 

temporal structure of the global tropical cyclogenesis and solar radiation, the phenomenon of ENSO are performed. 

For this purpose wavelet spectra were constructed for these signals during the study period of 15 years from 1995 to 

2010. They allow visually track the characteristics of the studied processes, allocate speciÞ c time-frequency depen-

dence, and provide insight on the interaction of these processes. The structure of the six-month and 27 day bright 

component is shown in global tropical cyclogenesis and solar activity. Previously obtained results are conÞ rmed by 

new data on the response of the global cyclogenesis to external action with a 27-day period of solar activity.

Keywords: tropical cyclogenesis, ENSO, solar activity, wavelet transform.


