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The book contains papers with results of research in hydrometeorology, climatology 
and related information technologies. Most of the papers deal with the issues of providing 
climate information and the results of empirical and statistical analysis of climate structure 
and climate change. The reasons for creating the Integrated System for Information Sup-
port of Climate Activity are considered. Results of research on different characteristics of 
surface climate, free atmosphere climate and hydrosphere climate are given. The ideas of 
the possible mechanisms of interactions between the components of earth and space systems 
that cause climatic  uctuations are presented. The book also contains papers dealing with 
evaluation of the frequency of hydrometeorological hazards that caused damage, creation 
of the database of ship marine meteorological observations, analysis of the regulatory and 
legal framework (RLF) in hydrometeorology, and in  uence of RLF changes on the activity 
of the Federal Service for Hydrometeorology and Environmental Monitoring.  

The book will be helpful to Roshydromet personnel, a wide array of professionals 
in the  elds covered, and to different groups of readers concerned. 
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,     ,  
,        

. 4.        
    (% / 10 )
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     . -
      

,         (  -
 ),        

      
   (  10 – 20 % / 10 ).   

         
    (  1 – 20 % / 10 ). 

    
        . 5.

 ,     -
,        

 -  ,   
   .     

,      
      .  
        

 -      ,   
      –     (  

10 – 20 % / 10 ).        
 ,     –     

(  1 – 20 % / 10 ).
       

       (  1 – 20 % / 10 ), 
      –   ,    -

   (   20 – 40 % / 10 ,   
1 – 20 % / 10 ).         -

  -    (  1 – 30 % / 10 ). 
 . 6    

       -
 .

  (      -  
-  ),      -

 , ,      
    .   -

   1  20 % / 10 ,      
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    ,    
  20 – 30 % / 10    .    

  ,          
   (  1 – 20 % / 10 ).     

         , 
    .        

   .     

. 5.        
    (% / 10 )
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      50  400 / , 
     20 %     

  . 
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  ,    –     (  

1 – 30 % / 10 ). 

. 6.        
     (% / 10 )
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     ,   
   ,    -

-     -
   -  . 
,  -    
    . -  

     -
   .    - -
       

  (     
 ). 

 ,     ,  
       

,   .      
,        

    .  ,  
       

  .  , ,  -
 ,    . 
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 551.583

  
     

    
  

. . 
 «  -   

  –   », 
vorv@meteo.ru

     -
   ,     

 .      -
 .    

     [1].  
      -

  [2].   –   
      , 

        
 ,    

  , , ,   
  [3].

       
419 . 2,  – 21,5 3,    – 51 , 
  – 470  (  ) [3].  

      (  1 500 ),  -
      (  
  –  )    (   

 –  ),      
  :    

 = 4,9 ° ,  w = 5,5 ° ,      = 8,1 ° , 
 w = 9,1 ° .

 90-        
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   ,    
 ,    1990 ,    

,    –     «  
»    [3].     

  -   -
 25 ,       

«  » (     919  
10  1998 )    2006  -

 -     
  –   «   -

     .  » 
(http://www.esimo.ru/atlas/Balt/index.html).   , 

  12 ,   ,   
, ,    ( , -

, , , , , , , 
)  ,      

      -
 ,     

       .
   –     -

      
       

    : 
  (L),   (  )   ( w)  -
  .

    -
    [4]    , 

      -   
,  ,       

   .      
  . 
     

     
        ( . 1) 

  ( )      
1977 – 2018 .,       
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      (   1889 – 2018 .  
  1806 – 2018 .)     -

   1884 – 2017 .    1848 – 2017 .
 1

     
  ( . .)  ( . .)

86035 60,7° 28,7°
86053 60,0° 29,8°
86181  54,6° 19,9°
86186  54,4° 20,3°

       
,      -

        
.       

    1977 – 2018 .  
        

    – 125  196 .
      -

   [5]   
      

( . 2)     ( . 3).
 2

     (° )   
 ( :  , :  , :  )

1 2 3 4 5 6 7 8 9 10 11 12
 

 -7,2 -7,6 -3,3 2,8 10,4 15,4 18,3 16,2 10,6 5 -0,1 -4,3
 6,4 8,2 9,6 21,3 25,2 31,0 30,7 28,7 21,7 15,9 10,0 8,0
 -36,7 -34,2 -27,4 -14,9 -2,0 0,5 8,0 4,7 -2,2 -11,3 -19,6 -32,8

 
 -6,1 -6,7 -2,2 4,0 11,0 15,3 18,5 17,0 12,1 6,3 1,0 -3,2
 7,5 6,4 12,1 25,3 29,9 30,8 31,6 32,9 23,5 17,3 10,3 10,3
 -28,5 -30,1 -21,5 -11,7 -1,0 3,6 8,8 7,3 2,4 -6,7 -14,1 -31,6

 
 -0,7 -1,0 2,0 6,7 12,2 15,5 17,9 18,2 14,2 9,7 4,5 1,0
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1 2 3 4 5 6 7 8 9 10 11 12
 11,0 11,0 15,7 27,0 29,5 30,0 33,6 33,2 27,7 20,2 14,6 12,2
 -26,0 -23,0 -18,5 -3,5 0,5 5,8 10,2 10,6 3,5 -3,4 -13,6 -21,5

 
 -1,5 -1,6 1,7 7,0 12,7 15,8 17,9 17,5 12,9 8,5 3,4 -0,1
 12,7 15,6 20,5 27,9 30,3 31,3 36,2 35,6 28,5 22,8 17,6 12,9
 -27,1 -25,3 -20,6 -4,1 -0,8 3,3 7,0 7,3 -1,0 -7,4 -18,6 -22,1

 3 
     (° )   

 ( : Tw , : Tw , : Tw )
1 2 3 4 5 6 7 8 9 10 11 12

 
Tw 0,0 0,0 0,2 2,2 10,6 16,7 19,9 19 13,8 7,5 2,3 0,4
Tw 1,3 1 2,8 11,3 21,9 24,9 27,4 25,3 20,2 13,3 7,5 5,0
Tw -0,2 0,0 -0,1 0,0 0,6 9,9 13,3 13,6 6,5 0,0 0,0 0,0

 
Tw 0,0 -0,1 0,0 2,1 10,4 16,3 19,5 18,5 13,4 7,5 2,4 0,4
Tw 1,4 0,3 2,4 12 19,6 25,2 27,5 27,3 20,3 17,7 7,8 5,2
Tw -0,4 -0,3 -0,3 -0,2 0,6 8,7 13,8 12 6,6 0,2 -0,3 -0,3

 
Tw 1,2 1 2,2 6,5 12 16,1 18,8 19,2 15,7 10,8 5,9 2,5
Tw 6,2 5,5 8,3 17,9 22,2 24,2 26,7 25 22,6 18,4 12 8
Tw -26.0 -23.0 -18,5 -3,5 0,5 5,8 10,2 10,6 3,5 -3,4 -13,6 -21,5

 
Tw 0,8 0,7 2,3 7,9 14,8 18,8 20,5 20,4 15,9 10,7 4,9 1,6
Tw 5,5 5,5 9 19,5 21,8 24,2 26,7 25,8 22,8 17,8 11 6,8
Tw -0,5 -0,1 -0,1 0,2 5,2 12,3 15,5 10,4 9,7 3,6 0 -0,5

       -
     . 

  [1],      
      3 – 4 ° .

    -
        

 .  2
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     70-     
  . 

    1977 – 2018 .   -
       3,4 °C, 

      +0,08 ° / . 
        

    .    . 1  -
        

        
( ),  0,057 ° / .

,      (   XIX   -
 )     

      
: 

-        0,012 ° / ; 
-        0,009 ° / .

     
      ,     

  36,2 °C ( ),    48,1 °C ( ). 
      

 ,  ,   , « » 

. 1.     (  ) 
   ( )
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   0,1 – 0,2 °C/ ,     -
  4 – 7 °C    . -

       
« » :        

 31,0 °C    36,2 °C  ,   – 
 -36,7 °C    -27,1 °C  .

 Tw ( . 3)     -
       

 2,2 °C,       +0,05 ° / . 
     -

       
   ,    -

,     .
    (  , 

        -
) ,      

    2 – 7 . 
 ,      , 

       
,       

       ,   
    .  

,    30    
      7 °C,   

    –  2,2 °C.
      

       . 
 . 4      

     ( . 1).
      -

     488 – 520   
  490 – 510   .     

 1 – 2 %   523 – 609    
( . 5)  515 – 584      ( . 6).

  ( )    -
     7,0 – 7,5 .
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 4
     ( )    

( : L , : L , : L )
1 2 3 4 5 6 7 8 9 10 11 12

 
Lw 515,9 503,9 496,3 490,3 488,3 498,8 507,3 505,9 509,4 510,5 516,2 519,8
Lw 680 640 622 585 584 571 616 577 608 629 667 670
Lw 387 402 406 397 402 443 452 439 431 424 390 401

 
Lw 518 506,2 498,5 492,7 490,7 501,6 509,9 508,6 512,5 513,6 518 521,5
Lw 717 679 640 603 578 588 592 598 624 674 693 700
Lw 389 403 390 398 389 441 443 425 401 415 381 381

 
Lw 507,8 501,7 494 492,9 489,8 497,9 506,5 505,9 508,1 504,2 508,4 509,5

Lw 611 582 578 573 530 551 544 560 563 579 579 598
Lw 436 430 425 447 453 456 470 455 451 439 424 429

 
Lw 512,9 505,1 496,3 492,9 489,8 499,2 508,7 507,3 511 506,6 511,6 511,2
Lw 662 608 616 588 564 576 583 633 585 588 638 643
Lw 440 438 434 446 446 458 462 453 453 423 423 429

 5
   ( )       

   (%)
I II III IV V VI VII VIII IX X XI XII

99 431,7 435,5 429,3 445,6 445,3 460,8 469,2 463,1 450,6 445,5 443,2 440,1
98 444,2 446,0 438,5 452,5 457,2 464,9 475,0 469,0 458,0 449,8 452,1 448,2
95 459,3 456,5 449,1 460,1 463,5 472,4 482,9 477,5 468,8 462,8 462,7 465,0
90 472,3 463,6 458,0 466,9 468,4 478,2 487,3 482,8 477,5 473,2 476,1 478,0
75 489,7 476,9 475,6 476,4 476,5 487,5 495,9 494,5 493,2 494,0 496,4 497,1
50 513,3 497,2 491,8 488,0 487,6 497,2 506,4 506,3 509,7 512,4 516,8 519,6
25 540,3 524,9 514,1 502,5 499,8 509,0 517,5 518,0 525,9 530,2 537,2 542,4
10 562,5 550,2 534,8 518,7 510,2 520,6 527,5 528,6 542,7 544,8 552,8 562,5
5 577,6 563,1 555,9 527,7 516,7 527,4 534,7 536,5 553,8 558,4 565,8 572,3
2 591,3 575,7 575,5 539,8 523,1 535,8 542,6 545,5 566,2 572,5 581,8 588,1
1 608,7 586,1 585,6 551,0 528,8 547,1 550,4 551,1 578,1 589,5 595,1 603,1
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 6
   ( )       

   (%)
I II III IV V VI VII VIII IX X XI XII

99 449,1 444,1 433,5 457,9 458,9 464,1 476,3 468,7 463,9 452,0 442,8 449,9
98 455,0 451,0 445,4 463,6 463,8 469,8 480,6 474,7 469,0 458,0 452,5 458,5
95 462,9 458,4 453,0 466,9 470,5 476,4 485,3 479,6 480,2 467,9 468,0 467,5
90 472,0 465,9 461,1 471,1 473,5 479,9 489,8 486,3 486,3 476,1 479,3 478,2
75 487,4 479,7 474,8 479,2 480,0 487,0 497,1 496,8 497,2 489,8 492,7 493,1
50 506,2 499,9 489,8 490,1 489,8 496,6 505,7 506,9 507,8 505,5 507,3 509,9
25 527,3 521,2 507,9 502,0 497,8 509,0 515,6 514,5 519,5 519,0 524,4 526,5
10 545,7 535,4 526,2 513,6 504,4 516,6 523,6 522,9 531,3 532,0 539,1 540,2
5 558,2 544,1 542,5 520,7 509,2 521,4 527,5 529,5 536,6 542,0 546,7 547,5
2 570,6 555,1 557,5 530,3 515,1 528,0 531,8 541,5 543,3 552,2 553,2 554,0
1 583,5 565,5 563,4 536,6 519,3 531,5 535,0 545,8 550,3 560,1 561,2 559,1

,        
    .    
      

 (      ) [6], , 
,       

 .  ,    [6],  -
       0,6 / .

      -
        

   .     
40          
0,15  0,33 /  ( . 2).      
     130    -

     : 0,02 / .
 ,       

       
       0,01 °C/  

  120 – 200   0,08 °C/     -
.        – 

 0,05 °C/     .  
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        (0,33 /  
[7])    0,33 /     0,15 /    .

 
1.          

     / . . . . , 
. . . : , 2014. 1005 .

2.  . .,  . .,  . .   
        -

  // . . 2017. . 191. . 176 – 195.
3.  «  ».     . 

. 3.  . . 1  . -
: , 1992. 447 .

4.        , -
, ,    . - :  

  , 2006. 451 .
5.  . .     -

         
   //   : 

  VII  -  , , 
26  2005 . .: , 2005. . 27 – 32. 

6.  . .      
       //  

.   . 2014.  1 (1). . 78 – 95.
7. Belkin I. M. Rapid warming of large marine ecosystems. Prog. Oceanogr., 

2009, v. 81, Nos 1 – 4, pp. 207 – 213; doi:10.1016/j.pocean.2009.04.011.

. 2. L    (  ) 
   ( )
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 551.515 (470 + 571)

   
  

,   
  

. . 1, . . 2

 «  -   
  –   », 

1 sha@meteo.ru, 2 nai@meteo.ru

     
 ( )      -
     ,    -
  .     

      , 
  ,      -

    .  
        

   ,    
,     .

         
     

,       
 [1],     

     
    . 

       
  (  )      [2], 

     ,  
     . 

     -
 ,    83  

. 
     [1]    25 -

, 9   12  
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        1991 – 2018 . 
      , 

     .
    ,    

  ,    ,  
    ,   

 .  ,      -
       

( )      2012 – 2018 .  
    ,   

,      .  
       .

    -
     1991  2018    ,  

   ( )   
 .        

   . 
 ,   ,  -

      
        

      (   
         

). 
 ,      -

     ,    
 [2],         

       .
       

    83  . 
,  24 (   )  734 ( -

 )     1991  2018 . ,  , 
       -

,  (     
  )   -
.         

     .
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0 – 100 93,3 – 94,6 93,7 – 96,0 95,7 – 96,2 93,7 – 94,2 94,1 – 96,4

0 – 2 
0 – 20 27,4 – 51,8 47,0 – 58,3 54,8 – 58,7 55,4 – 60,9 47,3 – 53,8
20 – 60 15,3 – 18,8 14,6 – 16,2 21,0 – 21,8 20,7 – 21,1 19,4 – 20,7
60 – 80 5,0 – 8,2 6,7 – 7,5 9,0 – 10,0 6,5 – 6,9 5,1 – 7,3
80 – 100 52,6 – 70,9 45,3 – 55,5 50,8 – 52,7 51,2 – 54,9 47,0 – 57,8
0 – 100 89,6 – 93,1 91,1 – 92,0 94,8 – 95,2 94,0 – 94,6 91,1 – 92,6



111

Труды ВНИИГМИ-МЦД, выпуск 184

 2
    , 

    ,   
        0 – 10, 
6 – 10, 2 – 6, 0 – 2         

   1964–2018 
 
 
, 

%  

   

60 – 90° 
. . 

30 – 60° 
. . 

30° . .  – 
30° . . 

30 – 60° 
. . 

60 – 90° 
. . 

0 – 10 
0 – 20 65,1 85,0 93,4 90,7 78,9
20 – 60 50,1 43,7 39,7 45,7 56,2
60 – 80 34,0 25,0 18,9 22,0 28,6
80 – 100 86,4 70,0 64,8 68,8 77,9
0 – 100 100 99,8 99,8 99,8 99,9

6 – 10 
0 – 20 34,5 60,1 78,7 71,5 51,5
20 – 60 28,7 23,6 14,6 22,3 32,3
60 – 80 21,3 14,2 6,5 12,6 16,9
80 – 100 55,9 33,9 20,4 28,9 38,0
0 – 100 98,6 96,3 91,3 96,9 97,0

2 – 6 
0 – 20 48,4 69,3 83,1 74,6 52,0
20 – 60 22,0 17,4 16,4 17,7 25,2
60 – 80 15,8 11,1 8,9 9,6 14,8
80 – 100 56,8 41,5 35,6 38,0 56,0
0 – 100 93,9 94,8 96,0 94,0 95,1

0 – 2 
0 – 20 38,6 53,5 56,7 58,4 49,7
20 – 60 17,0 15,6 21,5 20,8 20,1
60 – 80 6,6 6,9 9,4 6,8 6,1
80 – 100 62,8 49,7 51,7 53,3 53,8
0 – 100 91,7 91,6 94,9 94,2 91,9



112

Труды ВНИИГМИ-МЦД, выпуск 184

     0 – 100 % 
 

      -
     0 – 100 %  

 :
•        

       
 0 – 10   99,7 – 100 %,  -

        0,1 % 
( . 1);      

  99,8 – 100 % ( . 2);
•    0 – 10      

         
    ( . 1  2); 

•            
        

 :         
       -

    ( . 1 , 1 , 2 );   
         

    ( . 2 );     
        ( . 3 ); 

      
     1 – 8 % ( . 2);
•       -

          
 ,       -

    ( . 1 )      , 
          

 ( . 3 );
•    ,      -

        .



113

Труды ВНИИГМИ-МЦД, выпуск 184

     0 – 20 % 
 

,   . 1  2,  
. 

•    0 – 10    -
     0 – 20 %  

     52,8 %    
  93,9 %    ;   -

        
  65,1  93,4 %.

•        -
       

0 – 20 %       
   . 

•        -
        

0 – 20  %      
 2 – 6 ,         

6 – 10 ,       –   0 – 2 .
     20 – 60 % 

 
  . 1,   -

     20 – 60 %  
    0 – 10      

58,1 %      38,6 % –   .
        

    :    0 – 2, 
2 – 6, 6 – 10, 0 – 10    15, 16, 14  39 %    
22, 25, 33  57 %  ( . 2).

    -
      20 – 60 % -

     0 – 2, 2 – 6, 6 – 10, 0 – 10  
      1 – 4 %    

   4 – 8 % –    ( . . 1).
     

    20 – 60 %    



114

Труды ВНИИГМИ-МЦД, выпуск 184

         -
   :    6 – 10  

 ;    , ,  -
        6 – 10   

;        
 2 – 6      6 – 10  ( . . 2).

     60 – 80 % 
 

     60 – 80 % -
         

       
       ( . 1  2).

  . 2,    -
    :    0 – 2, 2 – 6, 

6 – 10, 0 – 10     10, 16, 22  34 % . 
  2 – 6, 6 – 10, 0 – 10    -

      -
   ,    0 – 2  –    

.   0 – 2, 2 – 6, 6 – 10, 0 – 10    
         

 4, 7, 15  11 % .
     80 – 100 % 

 
       

 80 – 100 %  ,   
. 1  2, , 
•       

 80 – 100 %      
0 – 10      90,7 %    

  64,2 %   ; 
•         

     80 – 100 % -
        

  ; 



115

Труды ВНИИГМИ-МЦД, выпуск 184

•            -
        -

     80 – 100 %  
    ; 

•      80 – 100 % 
           

      ,   
       ;

•         
 80 – 100 %     

          ,   
     ,   .

4. 
 ,       -

      
         

 10       -
     . -

 -        
       
   1964 – 2018 .   -

        
0 – 10   . 

       -
     

    0 – 100 %   -
 99,7 – 100 %,     

      0,1 %.
        -

     0 – 100 %   
          

   :     -
        

    ,      
      ;    



116

Труды ВНИИГМИ-МЦД, выпуск 184

        -
 –  .

      -
     0 – 100 %  

         
       .    , 

         
    .

       
        

     .
     

       -
 ,    -

 ,   . 

 
1.  . .,  . .      

 . . 2.   . : 
- , 2013. 152 .

2.  . .,  . .      
 . . 3.     : 

 . : - , 2015. 494 .
3.  . .,  . .,  . .  .  -

    « - » //  
 . 2014.  12. . 5 – 16.

4.  . .      . .: 
, 1991. 206 .

5.  . .       . 
.: , 1982. 216 .

6.  . .,  . . -  -
  . . 1. . .: , 1987. 278 .

7.  . .,  . .    
       

 //   . 2016.  4. . 5 – 17.
8.  . .,  . .       

   1964 – 2014 .    // 
  . 2018.  3. . 29 – 39.

9.  . .,  . .    -
        



117

Труды ВНИИГМИ-МЦД, выпуск 184

      1964 – 2017 . //  
- . 2018. . 183. . 5 – 19.

10. Ferlay N., Thieuleux F., Cornet C., et al. Toward new inferences about 
cloud structures from multidirectional measurements in the Oxygen A Band: Middle-
of-cloud pressure and cloud geometrical thickness from POLDER-3/PARASOL // 
J. Appl. Meteorol. Climatol. 2010. Vol. 49. P. 2492 – 2507.

11. McBride P. J., Schmidt K. S., Pilewskie P., et al. CalNex cloud properties 
retrieved from a ship-based spectrometer and comparisons with satellite and aircraft 
retrieved cloud properties // J. Geophys. Res. Atmos. 2012. Vol. 117. No. D21. Doi: 
10.1029/2012JD017624.

12. Naud C. M., Muller J. P., Clothiaux E. E. Comparison between active sen-
sor and radiosonde cloud boundaries over the ARM Southern Great Plains site // 
J. Geophys. Res. 2003. Vol. 108. No. D4. P. 3-1 – 3-12.

13.  . .,  . .    -
       //  

.    . 2004. . 40.  1. . 45 – 59.
14. Chernykh I. V., Eskridge R. E. Determination of cloud amount and level from 

radiosonde soundings // J. Appl. Meteorol. 1996. Vol. 35. P. 1362 – 1369.
15. Eskridge R. E., Alduchov O. A., Chernykh I. V., et al. A comprehensive 

aerological reference dataset (CARDS): Rough and systematic errors // Bull. Amer. 
Meteorol. Soc. 1995. Vol. 76. P. 1759 – 1775.

16. Rossow W. B., Zhang Y., Wang J. A statistical model of cloud vertical struc-
ture based on reconciling cloud layer amounts inferred from satellites and radiosonde 
humidity pro  les // J. Climate. 2005. Vol. 18. P. 3587 – 3605.

17. Wang J., Rossow W., Zhang J. Cloud vertical structure and its variations 
from a 20-yr global rawinsonde dataset // J. Climate. 2000. Vol. 13. P. 3041 – 3056.

18. Zhang J., Li Z., Chen H., Cribb M. Validation of radiosonde-based cloud 
layer detection method against a ground-based remote sensing method at multiple 
ARM sites // J. Geophys. Res. Atmos. 2013. Vol. 118. P. 846 – 858.

19.  . .,  . .      
 . . 1.     . 

: - , 2013. 306 .
20.  . .,  . .,  . .,  . . 

    .  . 
: - , 1990. 28 .

21.  . .     , 
      //  - . 2010. 

. 174. . 41 – 63.
22.  . .        

  1958 – 1997 . //   . 1999.  5. . 52 – 68.
23.  . .,  . .    . 

.: , 1976. 248 .
24.  . .,  . .  . .: , 

1978. 267 c.



118

Труды ВНИИГМИ-МЦД, выпуск 184

 [556.166+551.577.61]:551.583 (470+571) 

  
   

     

. .  
 «  -   

  –   », 
evg@meteo.ru

        
    .  
        . 
   (      -

)   ,    
   . ,    , 

        ,  
 –        [1, 2]. -
       

        .

1.        
    
     

        -
    . -
        

«   »,    « - »  
    [3],   

        
70-       2015 / 16 .   

 ,   ,    
        (  -

 – ).     -
         

        
   . 



119

Труды ВНИИГМИ-МЦД, выпуск 184

. 1.    ( ), 
 ( ),   ( ) 

   

        
  ( . 1)   .

    (  ,  -
 .  – . )    1 800  -

       
     1975  2016 .    

1 800          
      .
     (   )  

  .  – .   
.    1 000   -

        1979  
2016 ,   1 000    . 

    (  ,  
 .  –  )   

       -  
     1976  2016   .

       (  
,   .  –  ).   



120

Труды ВНИИГМИ-МЦД, выпуск 184

  1977  2016     1 600  -
    ,    

    .
        
       [1, 4].  

     -
:         -

      1 500  .  1 500  . 
  ,        
       

,          -
 ,     .

       
        

 -    ( . 2, 3).     
   .

        
( . 4)   .   -

  (   3    -
)    1 600  (  1 950 )  

        
  2001  2014 .   980 – 1 600  -

         
    .

. 2.          
( )        



121

Труды ВНИИГМИ-МЦД, выпуск 184

. 3.      1 500  . 
    ( )    

     

. 4.    ( ), 
 ( ),   ( ) 

  



122

Труды ВНИИГМИ-МЦД, выпуск 184

    (   9   
  )    (  

1 010 – 1 860 )    
    .   -

 1 190  (  )  1 760  ( ).
         

   (   )    
  ( . 5).

   1 500       
     ( . 6).

. 5.          
( )        

. 6.      1 500  . 
    ( )    

    



123

Труды ВНИИГМИ-МЦД, выпуск 184

2.     
     

   ,    
,      , -

        .
      

  ( , , , )   30- -
        -

  ( . 1).
 1

      
    

 

34949 0 2 -1 0
37050 1 2 0 0
37101 0 2 0 1
37144 0 1 -2 2
37193 1 2 0 0
37229 0 2 -1 2

    : 0 –   
5 %  10 , 1 –   5 – 10 %  10 , -1 – -

  5 – 10 %  10 , 2 –     10 % 
 10 , -2 –     10 %  10 .

   . 1,    
       
 ,      – .

     -
         
   . 2.

 2
      

       
 

- 36213 0 1 2 1
- 36229 0 -1 0 -1

36231 0 1 0 0
36237 0 1 1 0



124

Труды ВНИИГМИ-МЦД, выпуск 184

,      
        . -

      -  .

3.      
      

   
   ,     

 (   .   . )  20  
 [5]        30-  
 (  2016  ).     10 -

,    .   
         
.       -

     .
      -
:    Q   ,   

   Q     Q   ,  -
    Q   ,   

 Q  ,    -   
Q   ,      Q   .

    . 3  4.
    : 0 –   

5 %  10 , 1 –   5 – 10 %  10 , -1 – -
  5 – 10 %  10 , 2 –     10 % 

 10 , -2 –     10 %  10 .
 3

       
 Q  Q  Q  Q  Q Q  

.  – 

. 2 2 2 2 0 2

.  – . 1 2 1 2 2 2

.   – 
-  1 0 1 1 1 1

.  – 
-  -1 -2 -1 0 1 -1

.  – -  0 0 -1 0 0 0



125

Труды ВНИИГМИ-МЦД, выпуск 184

 4
    

     
 Q  Q  Q  Q  Q Q  Q  

.  – 

.  1 1 0 0 -1 -2

.  – 

. 1 1 0 0 1 0 1

.  – 

. - -1 -2 0 1 -2 -2 2

.  – 

. 0 0 0 0 1 -1 2

.  – 

. - 1 1 0 0 -1 0 -1

   . 3,     ( . 1) 
     -

      (  , , 
 ).  -      
 (    ). 

      
    ( . 4).   

     .   
       ,   

    .  – 
. ,     -

 ( . 4).
        -

        
      .

4.     ,  
        -
      

    ,   -
      ,   

       
       . 



126

Труды ВНИИГМИ-МЦД, выпуск 184

      
      : -

      ,  
      (      

     1 500  .),   
         -

 (    ).   
     

,    .  
   . 5, 6  7.

 5
       

,           
 

R 1500 R + R + 1500

.  – 

. 0,31 0,38 0,16 0,44 0,40
 , 
.  –

.  – 
. -0,06 0,56 0,32 0,46 0,21  , . 

 –
.   – 
-  0,24 0,22 0,18 0,21 0,24  , . 

 –

.  – 
-  -0,08 0,03 0,37 -0,01 0,21

 , 
.  – 

.  – 
-  0,30 -0,15 -0,08 0,34 0,37

 , 
.  –

 . 5  6     
       

( )    :   
  (R),       -

      ( )     
1 500  . ( 1500)     -

 ,    . 
  « »     

,      . 



127

Труды ВНИИГМИ-МЦД, выпуск 184

 6
      

 ,       
    

R 1500 R + R + 1500

.  – 

.  0,47 0,68 0,42 0,69 0,64  , 
 .

.  – 

. - 0,49 0,58 0,42 0,78 0,78  - , 
 .

.  – 

. 0,44 0,18 0,05 0,56 0,54  , 
 .

.  – 

. 0,44 0,67 0,44 0,77 0,68  , 
 .

.  – 

. - 0,04 0,60 0,47 0,40 0,23  - , 
 .

.  – 

. - 0,04 0,39 0,09 0,15 0,04  - , 
 .

      -
          

      . ,   
      

      : , 
    (   )   .  

          
        

,    ,      
  ,        
.    ,     

-       -
       ,    

     .
         

       -
           

. 
     

   . 5  6     



128

Труды ВНИИГМИ-МЦД, выпуск 184

       .  
       

  .      
   ,        

 ,     –  . -
      , 

          
    .

 . 7     
        
        

       . 
          

.
 7

     
           

        

1500

.  – -  -0,44 -0,19 .  – 

.  – . 0,19 0,12 .  – 

.  – . - 0,70 0,50  

     ,   
   ,    

      ,  
       -

  (   ,    
  . .),     

  [6, 7].

   ,    -
   ,    

    ,  -
 ,     1980  2015    -

  10 – 15      



129

Труды ВНИИГМИ-МЦД, выпуск 184

 [8].   -     
,      
 .

        ( -
  10 %   30 )    

      .    -
    - .

 
1.  . .      -

      //  . 2013.  3. 
. 107 – 112.

2.  . .,  . .,  . .    
           

 //    ,     . 
 VII  -  . , 

, 24 – 27  2014 . .:    , 
2014. . 365 – 377.

3.  52.25.261 – 90 «      ». .: 
, 1991. 127 .

4.  . .      -
  . : , 2003. 104 .

5.        . 
. 4. .:  , 2006. 40 .
6.  . .,  . .     -

   -    275-   // .  . 
. . 1979.  3. . 90 – 94.
7.  . .,  . .,  . .,  . ., 

  . .      
    ,     

   //  - . 2015. . 179. 172 .
8.  . .,  . .,  . .   -
     // . . .  

. 2013.  4. . 44 – 63.



130

Труды ВНИИГМИ-МЦД, выпуск 184

 551.521.11 (470 + 571)

   
    2018 

. . 
 «  -   

  –   » 
lkk.obninsk@yandex.ru

   ( ),   
 ,     

 ,    
     . 

     
,  ,      

 ,      
       [1]. 

       -
 –        -
 .       « - » 
       -
  [2],      , 

      
     [3].  

       -  
  [4]. 

   
     -

    -    «  
       

» [5],       , 
      

   « » (  300 ).



131

Труды ВНИИГМИ-МЦД, выпуск 184

 ,  ,    
      

( )      (    ) 
     .   

     
    2018 .  ,  

   . 
         -

  ( , , , ).    
     -

 ,        -
  (  « »    

),   –      12   
(  – ).      

   (   « »)   
1981 – 2010 .     ( , 

, )      
 (VS, ),    –   

 ,    (RS, %). 
     , 

     (  
   P (SS  SS 2018) –    

,       ) 
   (  –    -

  ).     ,  
     5 %-  « »  

(   5 %      ).  
      , -

 1961    .
      

      ,     
 :     ,   

( )   ( ) ,  -  
     ( ).  
    ,    

 .      [2].



132

Труды ВНИИГМИ-МЦД, выпуск 184

 
   2018      -

   ( . 1).    
        

   .     
  2018 .   95-   ( . 1)   
 3   .        

  1961 . (  1   ),   , 
  ,    .   

 2018 .         
 .        -

  (136 %  ).

 2017 / 18 . ( . 2)     
   ,    

.     
   (  ,  )  

 –  «     »    
.     -

       ( -   
   )   -  ,  

  40 %  .    

. 1.      
   (SS, ) 

    (RS, %) 
    2018 . (  – ).

      
   5-  , 

  –  95-  .



133

Труды ВНИИГМИ-МЦД, выпуск 184

      ( )    
 . 

 1
       

   (RS, %)    
    (P, %)  2018 .

RS P RS P RS P RS P RS P
105 96 101 51 104 89 103 91 108 95
110 100  95 30 113 98 108 93 118 98
102  82 103 63 101 67 101 63 104 68

-   
    111 98 101 61 108 86 108 74 120 89
     99 30  94 32 100 46 102 72  94 26

    96 33  77 19  90 19 102 70 107 70
 111 95 102 44 114 96 106 82 124 93
    102 63 128 93  92 16 102 67 104 56
    102 70  97 42 104 86  98 33 103 65

 105 98 100 49 110 96  99 47 107 88
  102 63 102 58  94 18 106 88 100 49

 106 91  87 14 113 89 110 96 110 82
  

114 95  90 37 116 93 108 81 136 95
107 91  91 26 113 89 111 98 110 86

- 111 96  89 33 115 95 107 75 123 95
102 79  98 33 104 82  99 35 104 75
102 74 108 82  98 37 102 74 102 54
105 82 119 79 100 54 102 56 110 74
111 96 113 70 111 91 107 88 123 89

- 105 79  79  5 111 89 108 84 117 93
.    ,   5 , 

 –  5 .

  2017 .     -
  .    -

   -     (  15 % 
 ).       



134

Труды ВНИИГМИ-МЦД, выпуск 184

        -
   ( , ,    

).      
   ,        

 . 
  2018 .      

  ,      (  ) 
      

  ( . 2).  -       
 ,      -

    ,  
    .   

    148 %.  -
       (  , 

 ,  ).

. 2.     
      

    2017/18 .
      
   5-  , 

  –  95-  .



135

Труды ВНИИГМИ-МЦД, выпуск 184

 2
  (%)    

  , 
   . 2018 .

     
1 2 3 4 5 6 7 8 9 10 11 12

 103 103 100 107 105 104  99 107 110 107 102  99
 91 103 108 117 113 107 103 116 114 125 115  56
107 103  97 103 102 103  97 103 109 101  97 113
-   

   .  68 107 130 100 102  96 128  97 118 123  80 104
   

 126  92 100 104  98 116  88 108  98  83 117 187

    82  72  52 102 106  91 104 105 113  99 104 224
 102 122 117 110 116 105  94 123 125 119 130  60
   . 154 119  97  93  86  97 113  95 120  94  79 156
   .  95 102 100 108 105 108  83 104 106 101  98  99

  97 105 100 107 124  88 105 106 107 106 104 102
  112  96  96 102  87 115  94 109  98 114  84 131

  82  72  72 149 111 117 103 111 100 125 104  55
  

 61 136 108 116 121 112  78 139 120 148 171  40
 88  77  73 148 111 120  98 115  98 123 117  55

-  52 110 132 105 114  97 115 111 125 127  82  52
 98  99  95 105 110  99  95 104 108  98 106 104
117 108  99 102  93 111  94 101 105 107  87 123
148 114 107 100  97  93 116  93 132  83  92 123
117 135 122 106 109 103  98 122 126 108 138  67

-  74  61  70 145 110 119 103 104 110 140  94  57
.         

120 %,  –  80 %.

        
  ,     .  - -

      38  (61 % 
 ).       

   (   -
   180 %  ).   



136

Труды ВНИИГМИ-МЦД, выпуск 184

       135 %.  
      -

     ,   
   –  -  

 (      50 %  ). 
 2018 .      -

    ( . 3).   
 76 .         2 

  .     
   -    (   
      

 ).          
,     -    -

        
 95 %-   (    ,  

  .),   -     
 ,       

 5 %-  ,      ( , 
,    ).

. 3.  ,   . 2,    2018 .



137

Труды ВНИИГМИ-МЦД, выпуск 184

       
    ,    

    ,     
   .    -  

   130 %  .    
   .    -

,       5 %-  .    
         

-  (    50 %  ).  
   .

  -    -
   ,      .  

    (   
  160 %  )    .   

 (      
)      -
 .        

  ( , ,    .). 
       

 ,      .
       

  .     -
  -  ,    -   

(  ,  .),     
 95 %-  ,        -

   .   
        -

 .     -   
  5 %-          

    (   -
 ,  ). 

 2018 .,     ,      -
     ,   

      -
 ( . 4).    . 
 -       95 %-  . 



138

Труды ВНИИГМИ-МЦД, выпуск 184

      
 (    , , ),  

       
  -    . 

      -
   ,     

      
   .   

      
 400 ,        

   .  
       ,   

   .  -
    -  ,  , 

   , .   -
     ,     

    . 
        -

   .    

. 4.  ,   . 2,    2018 .



139

Труды ВНИИГМИ-МЦД, выпуск 184

     -
      

(   H 500  +17 ),    
     , , 

   .      -
      180 %  

 .      -
    .   

 ,       
   ,  

  .    
       90° . .,  

  ,   -
      

  (  130 %).
   ,   

 ,     
  .     

    
   .    -

   96 .    -
        

  . 
 2018 .     -

    ( . 5),    
        

 (      108  118 %,   
 –  150 %  ).      , 

  ,   2     
 ,    - ,   -
     .   

    104 %,       -
  ,   5 %-  .   

          
   –     

  70 %  .



140

Труды ВНИИГМИ-МЦД, выпуск 184

 ,    ,   -
     .  
      

      .   -
        

.     -
   ,      

H 500    +9 .   
    132 %  .   

  , -    .  
    .

      
     .   
  -    58  (140 %  

),   – 43  (148 %  ).   -
  (  ),     (  
)        

.      -
  -        . 

. 5.  ,   . 2,    2018 .



141

Труды ВНИИГМИ-МЦД, выпуск 184

     -
    (  -     

    ).    -
       

   .
     ,  -
      

,    .   
     -

 .       
171 %  .       

  –  -     
 82 %.      

 (   97 %).    
      

,     ,     
     50 %  .  

    .
  ( . 6)       

  .    -
      

    ,  
      1961 .    

        -
 ( ,    ).     
       
  .      

        
 ( ,    , 

 ,  ).   
       

 . 
  . 7   . 2  -

,          -
    .    

    .    



142

Труды ВНИИГМИ-МЦД, выпуск 184

       
     .    
     –     

125 %.      2018 .    
   (   56 %)  

     1961 . (   1   
  ).  ,    ,  -

,      
   .    

     .

. 6.  ,   . 2,    2018 .

. 7.      
  ,    

,   ( )   ( ) , 2018 .



143

Труды ВНИИГМИ-МЦД, выпуск 184

 2018 .       -
    105 %    3   

 .    
         (  

 ).    2017/18 .   
  –      

  95 %.          
          

 (   118 %).      
      .

     -
   «     » –  

 128 % (   – 119 %),     – 
114 % (    – 116 %),     – 110 % 
(   – 111 %),     – 124 % ( -

  – 136 %).  ,      -
       – 111 % 

(   – 114 %).    
        «    

» – 96 %. 
  2018 .      

  (110 %)  ,      
     (56 %).

 
1. Annual Bulletin on the Climate in WMO Region VI - Europe and Middle 

East - 2016. https://www.dwd.de/EN/ourservices/ravibulletinjahr/ravibulletinjahr.html.
2.  . .     

   //  - . 2018. . 182. . 29 – 46.
3.   . http://climatechange.igce.ru/index.

php?option=com _docman &task=cat_view&gid=32&Itemid=75&lang=ru.
4.     . http://meteo.ru/pogoda-

i-klimat/93-klimaticheskie-usloviya/179-klimaticheskie-usloviya-na-territorii-rossii.
5.  . .,  . .      

      . http://meteo.
ru/data/160-sunshine-duration# - - .



144

Труды ВНИИГМИ-МЦД, выпуск 184

 [551.501+556.043+551.46]:43

   
   

      
   

    
 

. . 
 «  -   

  –   », 
kii@meteo.ru

      -
      

     
   [1].

        
    ( ):

•      
       

  ;
•     

        
;

•      -
         

     [2].
       -

       
 ( )   .   
    2012    .

 . 1     -
       , 

  2011  2017 .



145

Труды ВНИИГМИ-МЦД, выпуск 184

  ,     
 700   900     (   

  ).
    

  160  60   .
     

    -
  . 2  3.

     «  -
»,  :
1.  , , 
2.      -

   ( )
3.     

,  
4.   
5.   ( , , 

)

. 1.     
 2011 – 2017 .



146

Труды ВНИИГМИ-МЦД, выпуск 184

. 2.       
   

. 3.      
  



147

Труды ВНИИГМИ-МЦД, выпуск 184

6.  ,      

7.       

8.  
9.   -  , 

 
   ,    
    «  ».   

        
 50 %    ,  -

 –  80 %  .
      -

        
10  30 %.

       -
 «   » –  8 %  

«     
  ,    

,   » –  4 %.
 . 4     

    ,   2017   -
  «  ».  1 – 9  . 4 

  1 – 9,  .

. 4.        
,   2017 ,    

«  »

Законодательные акты РФ Правовые акты Росгидромета



148

Труды ВНИИГМИ-МЦД, выпуск 184

    . 4,   -
      « -

 , , » – 28 %, «  
       

( )» – 25 %, «    
 ,  » – 10 %, 

«   ( , , 
)» – 10 %.

      
   «    -
     ( )» – 

25 %, «       
» – 33 %, «   - -

 ,  » – 36 %.
   2017    -

      .
    2017    

     «  
 »  2012 – 2020 » [3, 4].  

      -
    3 «   

  »,  4 « -
          

»     «   
  -    -
   2012 – 2020 »,    -

 .
     -

    -   
  [5].     

      -
    2030  [6].   

      
:



149

Труды ВНИИГМИ-МЦД, выпуск 184

•       
(      

);
•   ;
•   ;
•     -

 ;
•   ;
•       

;
•    ;
•  ;
•  ;
•  ;
•     

;
•      -

 ;
•      .

      
     

  «...     
     » [7]. 

         -
      

       
       

      
    [8, 9].

     
    :

•        
 [10],

•       
     [11],



150

Труды ВНИИГМИ-МЦД, выпуск 184

•      -
   [12].

     30  -
    .

   ,  
 ,    -

     :
•      -

       
       

;
•     -

         (  
  ,    

 ,     
, ,   -

 );
•       

     -
    [13].

  274    , 
    .

  , ,   
      -

 ,        [14]. 
 ,     32  

   .
     UFR  

      
 [15].

    
       

  ,    
  2017 – 2025  [16].

   ,   , 
    



151

Труды ВНИИГМИ-МЦД, выпуск 184

      
 ,       -

      , 
,     .

  ,   ,  
     , 

        -
      

    ,   
 –      -

   .
     -

  ,   
 ,    -

 ,       
  ,   ( ), -

      
       

   .
        

      
     «  

»,  «  « »,  «  
»,      

      -
  [17].

      
,     -

   ,  
    

,      
 ,     

   ,   [18].
     -

 ,     
      



152

Труды ВНИИГМИ-МЦД, выпуск 184

       ,   
       

,        
   ,  .

       
 ,      

   (  ,  
     

),       
 :

• -  ;
• -  .

     -
 «    -

  »  2017 – 2021  [19].
        -

  2017    62  
  (     , 
  ,    -

 )  90     
    «  

      -
     ,   2017 ».

    -
      « - » 

  http://meteo.ru/npa/2017/bulletin2017.htm.
      

     
  ,    -

      .

 « - »    -
       

        
  .



153

Труды ВНИИГМИ-МЦД, выпуск 184

      
     -

      , 
      

    ,   -
 ,     

    .

 
1.      3.09.2010 . 

 1458-  «         
     2030  (     )» // 

  . 2010.  38. . 4850. . 10198 – 10222.
2.  . .     -

        -
 //  - . 2014.  177. . 175 – 184.

3.     31.03.2017  397 «   
      “  

 ”  2012 – 2020 » //   . 
2017.  15. . 2228.

4.     06.07.2017  802 «   
      “  

 ”  2012 – 2020 » //   . 
2017.   28. . 4171.

5.     24.06.2017  1325-  «  -
      -  

   (   “    -
  -    ”) 

 2017 – 2019 » //   . 2017.  28. . 4174.
6.    27.06.2017  288 «    

      2030 ».
7.     11.02.2017  174 «   

        
 » //   . 2017.  9. . 1357.

8.    16.03.2017  97 «     -
        

      , -
    18.12.2015  759».
9.    16.03.2017  96 «    

        
     ».



154

Труды ВНИИГМИ-МЦД, выпуск 184

10.     21.03.2017  319 «  -
        

       » // 
  . 2017.  13. . 1944.

11.     20.04.2017  478 «  -
        

        -
  » //   . 2017.  18. . 2787.

12.     20.04.2017  479 «  -
        

       -
» //   . 2017.  18. . 2788.
13.    29.06.2017  299 «    
,   ,    

      ( )».
14.    26.06.2017  285 «    

, ,      
    ,     -

  ».
15.    20.04.2017  174 «    -
  UFR       
 ».
16.    02.02.2017  23 «    

       
   ,     

 2017 – 2025 ».
17.    02.06.2017  262 «    

 « » ,  «  « »,  « -
 »,      

       .
18.     22.04.2017  485 «   

    ,   
     , 

     
,       

,        
,  ,         //  

 . 2017.  18. . 2794.
19.       22.02.2017  10 

«     «    
  »  2017 – 2021  //http://www.rusbelmeteo.

ru/index.php?option=com_content&view=article&id=508:-l-r-2017-2021-&catid=15.



155

Труды ВНИИГМИ-МЦД, выпуск 184

 551.507.23:004

    
   
« »  « -2006»

. . 1, . . 2, 
. . 3

 «  -   
  –   », 

1 kem@meteo.ru, 2 meb@meteo.ru, 3 ashevchenko@meteo.ru

  1983      
( ) -     -

 ( ). 
       - -

      
  ,    

  ( )  « -
»    ,    1986   
     400.    

       
      , 

      . 

     
« »

      1986  
         

 ,      
    .    

 1988     « ».  « » 
   . 

  . . , . . , . . -
, . . , . .  [1 – 6]    



156

Труды ВНИИГМИ-МЦД, выпуск 184

   « »,    -
    ,    

 « »,       
 « ».

   « »   -
    –    

   36   
( ).      -

 .        
. 1. 

 1
      

 
     

1 100    (  80° . .)
2 101  
3 102  
4 103  ,  
5 104  
6 105 -  
7 106  
8 107  ,  
9 108  
10 109  ,  
11 210     (30° . . – 80° . .)
12 211  
13 212 ,  ,  -  
14 213  ,  
15 214   
16 215  ,  
17 216  ,  
18 220     ( 30° . . – 30° . .)
19 221  ,   
20 230     ( 30° . . – 60° . .)
21 231  
22 301  
23 302  
24 410     (30° . . – 80° . .)



157

Труды ВНИИГМИ-МЦД, выпуск 184

 
     

25 411  
26 412  
27 413  
28 414  , -  
29 420     ( 30° . . – 30° . .)
30 421 -  
31 422     .
32 430     ( 30° . . – 60° . .)

33 510  ,  , ,  -
 (  10° . .)

34 520     ( 10° . . – 30° . .)
35 530     ( 30° . . – 60° . .)
36 600   (  60° . .)

  -   :
•      ;
•     –  -

   ;
•       
       

(   ):  ;    –  , 
   –  ,    –  ;
•      -

     ;
•  –  ,   .

   1988     
« »      

  .  . 2   
   « »    
  :     1995    -

 1996 – 2005 .,   . 3    
  « »    

 (        
 ).

 .  1



158

Труды ВНИИГМИ-МЦД, выпуск 184

 2
    « » 
    

  1995      
 1996 – 2005 

100 31 702 16 203
101 1 033 729 117 230
102 83 037 9 377
103 111 654 20 124
104 25 366 3 396
105 26 766 1 984
106 25 817 7 382
107 36 092 21 734
108 196 536 48 165
109 452 163 102 095
210 7 849 479 2 837 336
211 1 563 029 596 096
212 2 181 343 2 018 763
213 930 519 793 882
214 1 464 733 564 051
215 249 969 5 794
216 10 298 10 349
220 4 638 899 1 349 162
221 909 774 736 756
230 614 709 136 627
231 14 952 5 524
301 285 623  
302 19 858  
410 5 473 470 2 636 708
411 1 088 687 146 407
412 1 408 342 65 448
413 916 247 101 822
414 294 300 118 962
420 3 225 641 1 412 948
421 844 757 276 428
422 194 894 112 312
430 644 798 202 763
510 698 263 334 491
520 1 302 271 528 575
530 519 912 232 668
600 148 841 43 848

39 516 470 15 615 410
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 3
    « » 

   
    

62,0° . . – 33,0° . . 1949 – 1974  64 895
56,5° . . – 51,0° . . 1949 – 1974  69 106
52,7° . . – 35,5° . . 1949 – 1989 136 762

D 44,0° . . – 41,0° . . 1949 – 1973  68 181
E 35,0° . . – 48,0° . . 1949 – 1973  66 188
I 59,0° . . – 19,0° . . 1953 – 1975  79 979
J 52,5° . . – 20,0° . . 1953 – 1975  63 533

37,0° . . – 71,0° . . 1949 – 1977  26 635
45,0° . . – 16,0° . . 1953 – 1975  61 817

L 57,0° . . – 20,0° . . 1975 – 1989 113 715
66,0° . . – 2,0° . . 1953 – 1988 150 595

R 47,0° . . – 17,0° . . 1975 – 1980  13 178
11 37,5° . . – 3,0° . . 1961 – 1978  29 006
17 49,0° . . – 148,0° . . 1949 – 1969  60 453
22 31,0° . . – 164,0° . . 1951 – 1969  52 280

         
« »    - -

 ,  -  ,  
     -

 . 
  « »    -

     
       -

  ( ).

     
« -2006»

 2004      
  ( ).    -

  -3, ( ,  3).     
    ,  

        .
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.    , -
  [16].    
 ,      

,      . . , 
. . , . .  [17].

      « » 
 « -2006»     

   . . , . . , . . -
, . . , . . , . .  [18 – 20]. 

       
« »  « -2006» .

1.        
SEA.DAT,      . 

  ,   , -
  .

2.        
     -

 .
•      -

       -
   ,   
  «LIMITS».

•        
      -

 ,     «GOSTA 
8_12_MON»,    -

      «Global ocean 
surface temperature atlas» [21].

•   .
•     .
•   .
•     .
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•       .
•      .

         
  « »  (  ) -

     
       -

  ( ). 
   « -2006»  -
  ,    

  « »,    -
       –  

« »,  « -2006». 
 . 4      

« -2006»      2006 – 2017 .
 4

    « -2006», 
  2006 – 2017 .,     

 2006 2007 2008 2009 2010 2011

100 2 276 7 076 4 864 3 318 2 008 4 154
101 15 248 16 043 16 194 19 442 12 070 9 743
102 862 1 437 653 550 922 625
103 3 488 4 355 2 707 3 628 1 978 1 540
104 404 554 659 682 447 591
105 138 226 410 216 581 1 094
106 653 831 1 236 1 215 1 527 3 176
107 2 869 4 751 7 094 12 287 13 426 13 675
108 8 283 9 118 21 932 22 720 19 329 19 904
109 11 028 10 347 11 702 20 272 22 437 33 969
210 445 906 470 152 876 818 970 195 1 017 446 1 132 394
211 68 046 74 345 144 861 177 781 115 881 126 493
212 235 613 269 386 544 388 687420 479 607 756 728
213 111 733 127 981 260 503 278 567 56 544 61 646
214 100 331 126 937 113 331 116 801 168 817 183 055
215 687 3 102 2 989 1 740 1 922 2 165
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 2006 2007 2008 2009 2010 2011

216 1 945 748 829 2 197 4 090 9 694
220 200 999 181 839 276 711 280 803 273 440 336 764
221 108 875 120 660 253 935 307 184 340 451 376 616
230 18 771 12 744 21 924 21 379 17 851 21 911
231 1 267 1 813 1 557 2 308 1 998 2 443
410 374 227 408 567 860 776 855 625 858 961 930 673
411 23 417 27 937 47 308 48 773 34 984 29 034
412 5 697 5 552 6 243 6 116 7 110 8 219
413 14 012 15 051 14 597 15 010 17 053 13 041
414 12 809 18 085 17 507 18 678 19 821 18 121
420 17 1910 281 544 238 451 247 896 244 750 290 892
421 37 547 43 666 41 188 42 806 39 434 39 225
422 15 824 38 452 13 010 14 501 13 518 12 964
430 23 962 60 425 35 360 42 602 39 129 41 574 
510 57 278 58 661 55 769 50 477 56 512 54 962
520 82 831 108 530 90 570 79 608 84 644 90 241
530 32 475 144 659 45 657 64 713 48 887 50 409
600 6 945 13 295 9 481 9 208 12 026 12 364

2 198 356 2 668 869 4 041 214 4 426 718 4 029 601 4 690 099

 2012 2013 2014 2015 2016 2017

100 5 474 2 758 3 819 5 536 4 191 6 557
101 17 118 8 866 11 313 6 602 8 109 8 992
102 1 007 744 863 472 479 513
103 1 804 2 216 2 234 2 558 2 016 1 727
104 586 448 574 661 474 1 182
105 1 197 1 302 1 288 867 898 636
106 4 867 6 143 4 637 10 019 2 528 1 694
107 37 092 25 942 20 049 17 661 18 373 8 391
108 32 374 19 509 23 172 21 115 24 525 31 401
109 69 441 55 940 54 198 63 509 70 007 40 487
210 1 339 854 1 245 373 1 348 259 1 311 093 1 329 575 1 163 269
211 264 472 145 961 180 291 167 370 159 239 139 686
212 1 030 239 826 754 1 200 205 1 219 484 1 279 157 1 177 665
213 63 071 73 366 71 276 86 055 83 405 136 538

 .  4
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 2012 2013 2014 2015 2016 2017

214 296 720 237 367 204 465 213 435 186 343 165 963
215 2 641 3 282 3 265 1 851 2 258 2374
216 24 204 19 764 16 514 18 045 21 032 11 066
220 338 157 298 232 293 799 309 216 292 040 287 308
221 350 339 330 172 305 775 356 845 377 928 345 312
230 26 631 21 967 18 550 19 843 21 688 23 410
231 2 828 3 474 1 831 2 348 4 096 2 996
410 1 018 462 887 949 884 646 974 801 1 000 935 972 677
411 38 142 22 862 40 233 38 112 43 355 33 417
412 8 181 9 603 5 427 3 813 2 368 2 542
413 13 792 13 432 13 301 11 074 11 390 8 270
414 26 303 22 770 26 737 26 554 26 813 31 261
420 363 899 272 830 255 964 298 558 350 853 361 021
421 51 981 46 642 48 895 49 817 46 028 50 636
422 12 499 12 440 14 528 15 015 14 934 18 757
430 46 546 34 120 35 371 40 103 49 009 56 894
510 57 489 53 699 43 957 62 198 78 146 83 428
520 104 836 91 739 85 413 79 849 90 242 90 575
530 50 945 49 109 48 315 42 504 40 035 38 340
600 12 653 11 806 13 898 10 336 14 765 20 533

5 715 844 4 858 581 5 283 062 5 487 319 5 657 234 5 325 518

        
« »,   « -2006»    

      ,   
     

   -    -
 -  ,     

 .

 
1.  «   » ( ):  

.  – . . . : - , 1988. 
27 . .  207.

2.        «  
» (CONVERT):  . : - ; 

 .  4
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- , 1990. . 151. . 65 – 73.

 5.  . .,  . .,  . .,  . . -
 ,       

 //  - , 1990. . 151. . 121 – 130.
 6. Yudin K. B., Ulyanich I. G., Popova V. N., Krakanovskaya Ye. M., Razu-

vaev V. Russian Marine Meteorological Data Set // Proceedings of the International 
COADS Workshop, Colorado, 13 – 15 January 1992. Boulder: U. S. Department of 
Commerce, 1992. P. 73 – 79. 

 7.  . .,  . .   « -2006». 
 . : - . 2006.
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- . 2007. 
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     -
 ( ) [1 – 3].    -

 – BISCR (Bioclimatic Index of Severity of Climatic Regime) [7]. 
      

 –  ,    
,     .   , 

      -
       
  .     , 

       
 ,  ,    ,  

  . .  [4].

     -
  -      

      , 
   BISCR    

,        
 ( , ,    ). 

     -
      

 .
       

« »  « »   -
   .      -

.  « »    , 
 « »   .   

     
: 1)   – +22 °C; -

  – +60 °C  -90 °C (-83,8 °C  
    ); 2)   

 – 1 013  (hPa),   -
  – 266 hPa (  ); 3)  

     0,5 / ,    
 50 / ; 4)    50 %  
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  0  100 % (   
       -

,        30 %) [7]. 
  BISCR    :
 BISCR = [Tk (P – 266)(1 – 0,02V)] / (75FkRk), (1)

 Tk, Fk, Rk – ,    
 ; P –     

  hPa; V –    / .  Tk  Fk 
    .   , 

    +22 ° ,  
 Tk   :

 Tk = 1 – 0,0089 (22 – T)  T  22 °C, 
 Tk = 1 – 0,0263 (T – 22)  T > 22 °C, (2)

 T –    ;    
(  = -90   = +60) Tk = 0. 

     
:

 Fk = 1 – 0,6 (50 – F) / 100  F  50 %; 
 Fk = 1 – 0,6 (F – 50) / 100  F > 50 %. (3)

   ,    -
       . -

       
 Rk,      2 000  

   (  . . .).     
:

 Rk = 1  H < 2000  . . ., 
 Rk = 1 + 0,45 (H – 2000) / 1000  H  2000  . . .  (4)

      Rk   
   . ,  , -

  ,       
      

.   ,     
     ,     

,   ,  .    
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 .      

   -  ,    -
     . 

,     -
,       -
  ,     

 [5].       
   Bk.   

     (Q)   (A). -
     :

 Bk = Q (1 – A). (5)
      30 % [6].  

 ,      -
   :

 T  = 2,345  10-2Q – 4,2  10-4QT, (6)
 Q –   (kW/m2),   –   

(°C).
      -

 : Tr = T + T . 
     Rk    

BISCR ,       
   ,    2 000   . .,   

      ,   
.    BISCR   :

 BISCR = [Tk (P – 266) (1 – 0,02V )] / (75Fk),  (7)

 Tk = 1 – 0,0089 (22 – Tr)  Tr  22°C, 
 Tk = 1 – 0,0263 (Tr – 22)  Tr > 22°C. (8)

    BISCR ,  -
       

   10 %.
  BISCR   

        ,   
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 .     
, BISCR    ,  -

  ,     
    – , , ,   

  .
      -

         
, ,    . 

        -
     BISCR  

    . 
     -

 ,     , -
    .   
    , 
       ,  

     .  
        

       -
.        

      . . -
 [10].       

    .    
 BISCR,    -

  (We)       
[8].      -

    ,   . 1.
 1 

 BIS R    [8]
  BISCR  We (%)

10 – 8 100 – 80
 7,9 – 7 79 – 60
 6,9 – 6 59 – 40

 5,9 – 4 39 – 20
  < 4 < 20
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   BISCR    -
      

   [7, 8].     
 BISCR      -

 [8].
      -

      (7) 
    (6),     -

     .    
 -   «  -2018, 

- » [9]     -
 ,     

 ( . 2).
 2

  

ID  , 
 . . .

31770  21 49° 00 140° 18  –  

32389 28 56° 19 160° 50  –  
34927 28 45° 03 39° 02  –  
23078 60 69° 20 88° 18   – 
25138 98 68° 07 164° 10 -  – 
22213 132 67° 33 33° 21  –  .
30954 807 49° 42 112° 40   – 
37126 2070 43° 44 42° 40 ,  –  

       
  ,    0 °   4,2 ° ,  

     
  ( ) ( . 1).

 BISCR  We    
   .    

BISCR       
     , -

      ( ),   
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  –   .   
       , 

     –   .
      -

  ,    
  .   

 BISCR    (We)  
      -

   .   
        

        
  ( . 2). 

   We    (30 – 60 %)  -
   .   

      -  . 
       -

   .    ( ) 
    We  ,  

    .   -
      

  ,    -
  . ,     

. 1.    (BISCR), 
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    ,  -
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     2 070  . . .

. 2.       
     

  



178

Труды ВНИИГМИ-МЦД, выпуск 184

     , -
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   .     
     .  -

     
   ,  -
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   , ,    
  .

 
(BISCR)
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UDC 551.586
Creating the integrated information support of climate-related activity in the 

Russian Federation. B e d r i t s k y  A . I .  Proceedings of RIHMI-WDC. 2019. N 184. 
P. 5 – 23.

The paper considers creation of Integrated System for Information Support of Cli-
mate Activity (ISISCA)

Keywords: climate activity, information system, information support, climate-related 
information resources, ESIMO, ISISCA.

Fig. 1. Ref. 27.

UDC 551.524.3 (470 + 571)
Climate characteristics of thaw periods over the Russian territory. K o r s h u -

n o v a  N . N . ,  D a v l e t s h i n  S . G .  Proceedings of RIHMI-WDC. 2019. N 184. 
P. 24 – 32.

A spatial distribution of major characteristics of thaw periods was studied from daily 
air temperature data obtained at 488 Russian meteorological stations for the period from 
initiation of observations up to 2018. Major thaw characteristics are as follows: number 
of thaw days, duration of persistent frosts, number of days with air temperature transition 
through 0 ° , number of thaw periods, and frost stability index. 

Climate change in the recent decades also manifests itself in the change of thaw 
regime. Over European Russia, the later advent of persistent frosts was recorded much 
farther in the north, which is due to the autumn air temperature rise. It was found that in 
Western Siberia, the duration of persistent frosts became more variable and the number 
of thaw days increased. 

Keywords: thaw, duration of a steady frost period, «thaw» periods, indicator of 
stability of the frosty period.

Fig. 5. Ref. 7.
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UDC 551.509.54:551.583
Characteristics of glaze-ice and rime phenomena over the Russian territory 

under current climate change. A r z h a n o v a  N . M . ,  K o r s h u n o v a  N . N . 
Proceedings of RIHMI-WDC. 2019. N 184. P. 33 – 44.

The paper describes climatology of characteristics of each type of glaze-ice and 
rime deposition (weight and diameter). Tendencies of changes in these characteristics 
are analyzed. Calculations are made using data from 1 165 meteorological stations for 
the period 1984 – 2018. It is shown that unlike glaze ice, granular rime and wet snow 
deposition, crystal rime is observed almost all over the Russian area. It is found that over 
European Russia, the weight of crystal rime tends to decrease, while the weight of wet 
snow deposition tends to increase.

Keywords: glaze ice, crystal rime, granular rime, wet snow deposition, tendencies 
of changes.

Fig. 6. Ref. 12.

UDC 551.583
Climatic changes of the sea level regime and thermal conditions of the Rus-

sian sector of the Baltic Sea in recent decades. Vo r o n  t s o v  A . A .  Proceedings of 
RIHMI-WDC. 2019. N 184. P. 45 – 53.

The article discusses changes in sea level, air and water temperatures on the Baltic 
coast over the past decades on the basis of the calculations performed. The statistical 
characteristics of the level and thermal regime of the Russian sector of the Baltic for the 
period 1977 – 2018 are given. A positive trend of sea level, air and water temperatures 
was con  rmed according to selected hydrometeorological stations. 

Keywords: sea level, air temperature, water temperature, hydrometeorological sta-
tion, Baltic, thermal regime, trend.

Fig. 2. Tab. 6. Ref. 7.
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UDC 551.515 (470 + 571)
Hydrometeorological hazards frequency estimated for constituent territories of 

the Russian Federation. S h a m i n  S . I . ,  S a n i n a  A . T .  Proceedings of RIHMI-
WDC. 2019. N 184. P. 54 – 66.

The frequency of hazardous and unfavourable hydrometeorological events that did 
damage to the economy and population of the Russian Federation is estimated from 
analyzing the database of hazardous and unfavourable hydrometeorological events. The 
estimate is given for individual constituent territories of the Russian Federation. 

Keywords: hydrometeorological hazards, frequency of hydrometeorological hazards.

Fig. 3. Tab. 1. Ref. 3.

UDC 551.583
Asynchronous long-range relations of air temperature in the Central region of 

Russia with the surface temperature of the World Ocean. S h e r s t y u k o v  B . G . 
Proceedings of the RIHMI-WDC. 2019. N 184. P. 67 – 79.

According to the grid-point data on the average annual air temperature in Moscow 
and the average annual surface temperature of the World Ocean, asynchronous long-
distance relations in the climate system were analyzed.

An asynchronous correlation was found between the air temperature in Moscow 
and the surface temperature of the Southern Ocean on the circumpolar  ow path of the 
Western winds with a shift of 30 years (temperature  uctuations in Moscow delay). 
Based on asynchronous regression ratio, prognostic estimates of the average annual air 
temperature in Moscow for the period up to 2046 are calculated. Climate stabilization in 
Central Russia is expected in the next 30 years.

Keywords: temperature in Moscow, ocean surface temperature, climate change 
forecast.

Fig. 3. Ref. 13.
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UDC 551.583.1
The moment of inertia of the Sun’s movement relative to the center of the Solar 

System mass and long-term  uctuations in the temperature of the ocean surface. 
S h e r s t y u k o v  B . G .  Proceedings of the RIHMI-WDC. 2019. N 184. P. 80 – 93.

According to astronomical data, a series of values of the total angular momentum 
of the Sun around its common mass center with giant planets has been calculated. Asyn-
chronous correlation of the surface temperature in the World Ocean at grid points with 
the moment of inertia of the Sun movement was analyzed.

It is shown that the change in the moment of inertia is accompanied by non-random 
changes in the ocean surface temperature in the areas of the main ocean currents. At the 
same time, the temperature response delay is 16 – 17 years in the western oceans and 
35 – 37 years in the eastern oceans.

Keywords: solar system dissymmetry, ocean surface temperature, climate change, 
ocean currents.

Fig. 4. Tab. 1. Ref. 18.

UDC 551.465.7
Extreme extratropical cyclones in the North Atlantic and large-scale upper 

tropospheric circulation. Vy a z i l o v a  N . A . ,  Vy a z i l o v  A . E .  Proceedings of 
RIHMI-WDC. 2019. N 184. P. 94 – 101.

The aim of this work is to study the relationships between cyclone activity in the 
Baltic Sea and Island minimum regions and large-scale upper tropospheric circulation in 
winter based on NCEP / NCAR reanalysis data for 1948 – 2012. The results of the regres-
sion analysis con  rm positive correlation between mean zonal transport and wind speed 
divergence at 200 hPa on the one side and the number of extreme cyclones and their 
integral intensity on the other. On the contrary, the negative correlation was observed 
between upper-air variables and moderate cyclones.

Keywords: extratropical extreme cyclones, upper tropospheric circulation. 

Fig. 3. Ref. 8.
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UDC 551.576.1:551.58
Frequency of reconstructed cloud layers over different latitudinal zones of the 

Globe from upper air data for 1964 – 2018. C h e r n y k h  I . V. ,  A l d u k h o v  O . A . 
Proceedings of RIHMI-WDC. 2019. N 184. P. 102 – 117.

New knowledge about a vertical macrostructure of cloud layers in the layer 0 – 10 km 
over polar, middle and low latitudes of the Globe is presented. Long-period estimates of 
cloud layer frequency are obtained with regard to a cloud amount for months, seasons 
and year as a whole. The analysis results of its within-year variability are presented. 
Calculations are made with CE-method of determining the cloud layer boundaries and 
amount from temperature and humidity radiosonde pro  les and global upper air data for 
the period 1964 – 2018. 

Keywords: cloud layers, cloud amount, frequency, within-year variability, upper air 
data, latitudinal zones.

Fig. 3. Tab. 2. Ref. 24.

UDC [556.166+551.577.61]:551.583 (470+571) 
Modern changes in the hydrological regime of rivers in the North Caucasus 

and Altai mountains. G n i l o m e d o v  E . V.  Proceedings of RIHMI-WDC. 2019. 
N 184. P. 118 – 129.

The article considers current changes in snow stocks, precipitation amount and, 
as a result, hydrological regime of rivers in the basins of mountain rivers in the North 
Caucasus and Altai. In order to determine the main factors in  uencing on the change in 
river  ows in the North Caucasus and Altai, a comparative analysis was conducted of 
some characteristics of water discharge with water equivalents of snow cover and rain-
fall. Coef  cients of correlation are calculated between water  ow in the  ood phase and 
precipitation amounts and water equivalents of snow before the  ood starts.

Keywords: water  ow, maximum water  ow,  ood, low water period, river basin, 
water storage in the snow, snow metering route, rainfall, correlation.

Fig. 6. Tab. 7. Ref. 8.
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UDC 551.521.11 (470 + 571)
Sunshine duration over the territory of Russia in 2018. K l e s h c h e n k o  L . K . 

Proceedings of RIHMI-WDC. 2019. N 184. P. 130 – 143.

Geographical distributions of annual, seasonal and monthly relative anomalies of 
sunshine duration over the Russian territory in 2018 are considered. Average anomalies for 
physical-geographical regions and Federal districts of the Russian Federation are presented. 

According to the estimates obtained, positive anomalies of sunshine duration were 
prevailing in 2018 over the territory of Russia. Since 1961, the year 2018 has ranked third  
in the series of decreasing values for the territory of Russia as a whole and has ranked 
 rst for its European territory. Autumn was the most sunny season in the European part of 

the country, while December 2018 for this territory showed a record de  cit of sunshine.

Keywords: climate monitoring, sunshine duration, seasonal and month anomalies, 
geographical distribution, regional means.

Fig. 7. Tab. 2. Ref. 5.

UDC [551.501 + 556.043 + 551.46]:43
Normative legal base in the  eld of hydrometeorology and the impact of its 

changes on the conditions of the Federal Service for Hydrometeorology and Envi-
ronmental Monitoring. K a s h i n a  I . I .  Proceedings of RIHMI-WDC. 2019. N 184. 
P. 144 – 154.

Methodological support of regulatory legal activities of the Federal Service for 
Hydrometeorology and Environmental Monitoring (Roshydromet) includes, as one of 
the tasks, the analysis of legislative acts of the Russian Federation and regulatory legal 
documents of Roshydromet and their impact on the operating conditions of Roshydromet. 
This analysis is conducted annually and  nds practical application in preparing lists of 
draft normative legal acts, with Roshydromet engaged in their development/revision. The 
analysis is taken into account in the development of departmental legal acts and updating 
and organizing the database of Roshydromet legal documents. The article describes the 
changes in the legal framework in hydrometeorology by the example of 2017.

Keywords: legal framework in the  eld of Hydrometeorology, departmental legal 
acts, legislative acts of the Russian Federation.

Fig. 4. Ref. 19.
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UDC 551.507.23:004
Creation of databases of MORMET and MORMET-2006 ship meteorological 

observations. K r a k a n o v s k a i a  E . M . ,  M a r i n c h e n k o  E . B . ,  S h e v c h e n -
k o  A . I .  Proceedings of RIHMI-WDC. 2019. N 184. P. 155 – 169.

The article describes a structure of data arrays of ship meteorological information 
«MORMET» and «MORMET-2006». The technology of database replenishment is de-
scribed. The distribution of observational data in space (by regions of the World Ocean) 
and time (by years) is characterized. 

Keywords: ship meteorological observations, control of ship meteorological observa-
tions, database replenishment technology, sources of ship meteorological observational 
data.
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UDC 551.586
Estimating the use of Bioclimatic Index of Severity of Climatic Regime  on 

the territory of Russia. F i n a e v  A . F .  Proceedings of RIHMI-WDC. 2019. N 184. 
P. 170 – 179.

The extreme nature of the environment in different regions of the world is determined 
by a set of meteorological factors. The most severe climate is observed in polar, desert 
and alpine regions. This article presents the results of estimated calculation of BISCR 
application and the impact of climate loads on labor productivity for eight locations in 
various environmental zones of Russia. Parameters of formula used for calculation were 
speci  ed taking into account solar radiation effects. The results obtained can be applied 
in practice for labor optimization in developing regions with severe climate (Arctic, 
Siberia, mountains and deserts).

Keywords: climate, bioclimate, meteorology, climate impact, extreme environment, 
human adaptation, bioclimatic indices, labor productivity.

Fig. 2. Tab. 2. Ref. 10.
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Warming in  uence of snow cover on the temperature of the soil surface un-

der snow. S h e r s t y u k o v  A . B .  Proceedings of the RIHMI-WDC. 2019. N 184. 
P. 180 – 192.

This paper proposes a method for calculating the temperature of the soil surface 
under snow cover using data on snow cover depth and observations of temperature on its 
surface or air temperature measured at meteorological stations. Quantitative assessments 
of warming effect of snow cover on soil temperature are presented. Spatial differences 
of that effect are also described.

The results increase signi  cantly the possibility of using simple models in forecasting 
the state of permafrost under climate change.

Keywords: thermal conductivity, snow cover, soil temperature, permafrost, quantita-
tive assessment modeling.

Fig. 4. Ref. 8.
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