
139 
 

 
 

    
     

   
   

 
  

 

-

tolstykh@inm.ras.ru
 
 

       
     (     

«  »)       
      
 .         

 .      
   (c .   [10  5]).  

         
     -

         
(  [12]).      

       
        

       
      . 

        
       

 (  AERONET).  -
  (      
   GISS)     



140 
 

      
        
       

    . 
        

      
  ( .  [8]).    

       
        . 

        
     .  

   «  ».  
       

       
  . .  (  ).  

      
      

     [1]    
     

       
 . 

 
      

      
       

    .  
      

     .   
     ECHAM  

  [11]:    
0 °        0 3;   

 -5 °       0 8   
   -5  0 °     

   .  
      

        



141 
 

      
        (  

        
  -1 ° ).      

    . 
      

     ( ) 
[7]   sn       ( tt )   

      
    min    
: 

    .
/exp

/

min1min

1

t

t

f
t
sn

a
t
sntt

sn    (1) 

      [14];  t  –  
  ;   t   tt      

   ;     
    .  

     
     max      

    (   1    
).         

   .   min  

 max    0 5  0 85.   
     .   [10]  [7] 

     
         

 .    -
       (   

)         
  .    [7]   

       
     :  



142 
 

.
10

1min max
1 t

sn
t
sn

t
sn

tF    (2) 

 F  –        
 /( 2 ). 

       
      [6]   

   [9].      
  : 

1
cos41
3

2
1320;0max0

z
 

.cos80cosmaxcos zz
o  

         z  
 60 . 

 
   

      
          

       
 .      

       
      

   [1]    
    

   ALADIN/LACE 
[13].       

      
  .  -

      
     -

       
     .  

 (    0 9 0 72°)  
      



143 
 

 .      
      

 .      
    1 4 1 125°   

   28 -   .  
      

  [4  3].       
     20 25   

51  .       
     

  .   
      

       
  .      

        
      . 

 
     

       
       

 NCEP/NCAR-2      
     1983 2010 .  -

        
         

  .       
 [8]        -

           
[6]    .     

        
  . 
      : 

1.    (1)   
 « »      
  max     1   

 .       
« ». 



144 
 

2.  .         
 60      

      
 (2). 
        

   5 .  
      

2013 . –  2014 .        
  20 25 .     

      
          

    « » [2].   
   (      

)       
     . 
       

NCEP/NCAR-2       
    1983 2010 .   

   10 .     
       

NCEP/NCAR2    12      00   
26    12   30    

   (  10  ).  
       

.   4-    
     

  -   (   
         

 ).     
 (     -

       
        

 )        
      

       
.  . 1  2    



145 
 

         
   . 3  4 –     

. 
 

-1

1

3

5

7

9

11

13

15

17

H500 N20

H500 N60

H500 S60

H500 S20

MSLP
 N20

MSLP
 N60

MSLP
 S60

MSLP
 S20

T850 N20

T850 N60

T850 S60

T850 S20

T2M N20

T2M N60

T2M S60

T2M S20

H200 N20

H200 N60

H200 S60

H200 S20

OLD

New

 
. 1.      

 (OLD)   (New)    .  
 . 

     500  
(H500  )      (MSLP);   

 850  (T850  ° )     2   
( 2  ° )    200  (H200  )   
         28 

 (1983 2010 .). S20     
 (90   20  . .)   N20 –   

  (20  90  . .)  S60    
  (90   60  . .)   N60 –   

  (60   90  . .).  



146 
 

-1

1

3

5

7

9

11

13

15

17

H500 N20

H500 N60

H500 S60

H500 S20

MSLP
 N20

MSLP
 N60

MSLP
 S60

MSLP
 S20

T850 N20

T850 N60

T850 S60

T850 S20

T2M N20

T2M N60

T2M S60

T2M S20

H200 N20

H200 N60

H200 S60

H200 S20

OLD

New

 
. 2.     19 3-

2010 .,   1   . OLD –  
   ,  New – .  

   –   . 1. 
 

-10

-8

-6

-4

-2

0

2

4

6

8

10

H500 N20

H500 N60

H500 S60

H500 S20

MSLP
 N20

MSLP
 N60

MSLP
 S60

MSLP
 S20

T850 N20

T850 N60

T850 S60

T850 S20

T2M N20

T2M N60

T2M S60

T2M S20

H200 N20

H200 N60

H200 S60

H200 S20

OLD

New

 
. 3.     19 3-2010 ., 

  1   . OLD –   
  ,  New – .    

 –   . 1. 



147 
 

-10

-8

-6

-4

-2

0

2

4

6

8

10

H500 N20

H500 N60

H500 S60

H500 S20

MSLP
 N20

MSLP
 N60

MSLP
 S60

MSLP
 S20

T850 N20

T850 N60

T850 S60

T850 S20

T2M N20

T2M N60

T2M S60

T2M S20

H200 N20

H200 N60

H200 S60

H200 S20

OLD

New

 
. 4.     19 3-2010 ., 

  1   . OLD –   
  ,  New – .    

 –   .1. 
 

        
      

       
  500  200      -
   .   

     . 
 

 

       
       

   .  -
        

      
       

 .      
     1983 2010 .   



148 
 

       
. 

        
 .       

  (    ).  
    [7]  [14]   [7] 

 60° . .      -
         

      
  .       
       .  

      
 . 

     
 .      
       

 ;     -
    . 

         14-
27-00126. 

 
 

   

1.      
 .  .- :   2010.  111 . 

2.  
       

    //   
.  2011.  . 346. – C. 170 180.  

3   
     
     //    . 

– 2014.  . 50  2.  . 131–142. 
4. 

     
     //  

  .  2010.  . 46   2.  . 149 160. 



149 
 

5.  A numerical model to simulate 
snow-cover stratigraphy for operational avalanche forecasting // J. Glaciol. – 
1992.  V. 38.  P. 13–22. 

6. -  
Biosphere-Atmosphere Transfer Scheme (BATS) for the NCAR Community 
Climate Model.  1986.  Tech. Note 275  NCAR  Boulder  CO. 

7. 
 An Improved Snow Scheme for the ECMWF Land Surface Model: 

Description and Offline Validation // J. Hydrometeorology.  2010. – Vol. 11. 
 P. 899 

8.  A review of snow and ice albedo and the 
development of a new physically based broadband albedo parameterization // J. 
Geophys. Res. – 2010.  F01009. 

9.  Numerical modeling of the energy balance 
and the englacial temperature of the Greenland Ice Sheet: Calculations for the 
ETH-Camp Location (west Greenland  1155 m a.s.l.) // Global Planet. Change. 

 1994.  Vol. 9.  P. 91–114. 
10. Challenges in snow and ice albedo parameterisations // 

Geophysica. – 2009.  Vol. 45.  P. 41 62. 
11. . The atmospheric general circulation model 

ECHAM-5: model description.  Hamburg  Germany: Max-Planck Institute for 
Meteorology Report  2003.  No. 349. – 140 p. 

12  Modelling of snow in NWP and climate models. – 
2009.  vailable at 
http://www.smhi.se/polopoly_fs/1.15052 Samuelsson_SMHI_27jan2011.pdf 

13. .-F . 
Multiscale Performance of the ALARO-0 Model for Simulating Extreme 
Summer Precipitation Climatology in Belgium // J. Climate.  2013.  Vol. 26. 

 P. 8895–8915. 
14.  CLASS—A Canadian land surface scheme for GCMs. 

I. Soil mode l // Int. J. Climatol.  1991:  Vol. 11.  P. 111–133. 
 

16.09 .
 


