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        
       , . -

- 
 

 
 :  - ,  
    
 
 :   ,  
    
 
 :   ,  
    
   ,  
    
 
 :       

    () 

 
 

  “   ”       2012 .  15  30    
   212.197.03    
   : 195196, .-, . 
, .3,  102. 

 
       

  . 

 

  “      ”                   2012 . 

 

  

   212.197.03, 

  ,  ..  
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   
      

     ,   
  - .    
     ,   
        
,       
       
. 

      
         
  ,    -   
       
        .  
 -       
 ,         
,       
,     . 

    
       
     
    - . 

  .    
         
     ( ..,  
..,  ..,  ..,  ..  .),   
( ..,  ..,  ..,  ..,  ..  .), 
      ( .., 
 .., - ..,  ..,  ..,  
..,  ..,  ..,  ..,  ..,  .., 
 ..  .),     ( .., 
 ..,  ..,  ..,  ..  .).   
 30-         
    - 
,        Fedra K., 
Goodchild M.F., Gijsbers P.J.A., Lam D., Leon L., Letcher R.A., Muetzelfeldt R., 
Nyerges T.L., Oxley T., Reynolds K.M., Schumann A.H., Sui D.Z., Villa F.  . 

        
 -     
-     
,        
. 

       
 ,      
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   ,    
 ,    . 

     , 
    ,     
     ,  
        
 .        
   ,    
   ,    . 
       
    -  ,   
        
        
. 

      . 
      
,      
- ,     
   -   
 -. 

        
   -    
  . 

       : 
–    ,  

        
- ; 

–       
- ,    
      
; 

–        
   -   
      . 

   .    
     , -, -
 ,  ,  
,   .    
   Microsoft Visual Studio 2009   #.   
    Microsoft Access.     
  ArcGIS 9.1.        
          
 VBA. 
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 ,    
1.  ,        

- ,     
,  , ,    
 . 

2.     -  
«--». 

3.  ,     
       
 . 

      : 
1.   ,     ,  

      , 
    ,  
  . 

2.   ,   «--
»,         
.    ,   
   ,    
      
,       
 ,     ,   
     . 

3.   ,   
   - , 
        
   ,    
 ,     ,   
      ,    
        
  . 

       
        
 ,     
 .      
      .  

         
    ,     
 .     - 
,     (. --). 

   .   
    ,      
    25.00.35-«»  
   : 3.   
()  ,  (, ,   .), 
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    ; 4.     
    ,     
 ; 6.  , , , 
     . 

  . ,    
 ,       
       
 (--, 2006-2011);  14  ,     6 
. 

,    ,  
   (08-06-90401-_, .  ..; 09-
07-92500-_, .  ..)      
(08-01-16033-__, 09-07-16015-__, 10-07-16024-__). 

.     27  ,   
: 5    ,    , 
 ; 3         
 – -; 8      ( 
); 10      ; 1 
. 

   .     
,  , ,     . 
  153 ,    30 , 17 .  
  215 . 

       , 
 ..       , .-
.  ..      
 ;     
          
   . 

  
    ,   

    ,  ,  
 ,    ,   
. 

       -
 ,        
. 

     -  
(),       , 
   . 

 ,      , 
:     ;  
 ;    
(   ).      
   ,    
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- ,       
.  ,    ()  
   ,     
   (     
)     .  
        
,       .  
           
    (). 

     ,  
   - ,   
   . 

    ,  
      ,  
   .        
-, ,        
 :         
-;      -
;          
 -,      ;  
     
 ,      
 -;    
 -    ; - 
      . 

      
        
.   ,    
   -      
  .     - 
        
     .   
         
       .   
     ,    
  ,   ,  
        
. 

 , ,      
    ,    
    ,   ,    
    . 

         
   - ,   
  ,    
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       
 . 

  -      : 
,       (. 1).  
  ,      
  .       
        
         
   .        
  ,    
    .    
        . 
      , 
      .   
  ,       
   ,  ,    
,       . 

     -
      
        
. 

 
.1   -  

         
   - . 

        
      ,  
   ,       
 . 

   - 
         
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 (,   ..).   
    ,     
 ,      -  
,       
  .     
       «--
»,       
       
   .      
       () (. 2). 

 
. 2    

      , 
   ,    
 .      ,  
     ,   
 ,     : 
, .      
  (  ).     
  . 

           
  ,    .    
          
 . 

     ,   
   ,    ,  
  .        
 ,     ()  
      . 

-       
  .      
   (  )  . 
    ,     
      – 
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  . -     
     . 

        
  ().       
:        ;  
  ;   ;  ; 
      .   
       2- (). 

        
  .      
  : , , 
 ,   -, -, -  
, -  .      
        
,          
    .     
  .     
   .   
     . 

        
    . 

        
  .   –    , ,   
  ,    
    .  
        
    - 
,        
  . 

      
 .     
 ,         
      ,     
  . 

    ,   
,         
   (),    
  .     «»  
       .    
  ,      
     - 
.       
: , , ,  ,  . 
 «»   ,    
,     (,   ..). 
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 «»   /     
 .  «»    
 ,    .   
« »       
  ( , ,  
 ..).  « »      
. 

         
      , 
     ,  
 .        
 ,     . 

        
   ,     :  
     ;  / ; 
  ;   ,       
 ;  . 

          
 . 

       
     .     
       ,  
     :   
   ;   , 
      .   
       
     . 

         : 
,        ( 
 ,     ..),  
,        
.     ,    
   .      
         
        , 
     . 

          
  ,     
   . 

      ,    
         
,       , 
      . 

        
     ,  , 
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«» ,      
    . 

       ,  
  ,      
     .. 

       - 
 «--»,     
          
 . 

     
     .   
       
-     :  
 ,      ;  
      ;   
   ;    . 
      
 ,    () 
.       
         
 . 

      
 dW    dt, ,  , 
   (t),     1(t) 
  2(t),       I(t)  
    QS(t).    
     : 

)()()()()()(
dt

dW
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 R(t) -  . 
        

(  ., 2002),  USLE   .  
          
   (Mander et al., 2000),   
          , 
  ,  ,    
  . 

         
 ,        
: 
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bh +=η , 
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−= ,  

 Q(t, x) -  , L3/T; U(t, x) –  , L2/T; g –  
 , L/T2; A(t, x) -  «»  , L2; (t, x) 
–     , L; h(t, x) – , L; b(x) – 
  , L; R(x) –  , M; n(x) -  
  ( ), T/L1/3; q(t, x) -   
 (   ,   - ), 
   , L2/T; c(t, x) -    , L2/T; x - 
     , L; t – , T. 

        
  -: 
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 C(t, x) –  , M/L3; k -  , 1/T, D – 

 , L2/T, Flat(t, x) –     , 
M/T*L3; Fdump(t, x) –       , 
M/T*L3. 

          
  ,     , 
      ,  
   ,     .  
     , , 
       
.        
,      
      .     
       
.       
,        
 .       
   . 

       
      , 
  ,    (, 1994).  , 
   ()    «» 
,       
      ,  «» 
 .   «»   
   ,      
   ()    , 
    (, 2004).    
      ()  
.       ,  
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       -
  : 
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 q(z, t) –  ,     

   , 2/, p(z, t) –  
, /; D –   ; B(t) -  
       , 
2/2; H – , . 

         
 ,  . (, 1993).    
 (  )   
 () .      
    ,    
       
   . 

         
.        
.  ,     ,   
 ,   ,  
          . 
        
 ,     (), , 
   -  . 
       . 

        . 
     ,     
   .      
,         ,  
        . 
       
       
     .  ,  «»  
«»        ,   
    ,     
      ,    
      «-»  
  .  ,       
 ,         
         
  . 

  -     
,   ,   , 
       .    
  «»,    -, 
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     ,    
  «» . 

       
,    -   
 .NET    #.    
    «-»   
    «»,    
     «».  «»  , 
        
      
   ,     
 . 

         
    . 

    -   
  ,     
 ,   ""  ,   
    .    
  .  { }nxxxX ,...,, 21=  –  
    

),(s kiik axg= , i =1..n, k =1..r, 

))(),..,(),(()(y 21 ikmikikikik sfsfsfsf == , ),..,,( 21 iriii yyyz ϕ= , (6) 

 g -   (); sik - ; Aa∈  - 
  ; mRXf →:  -   
 ; RR m →:ϕ  -  ,  
 ,    ; r - 
    a. 

     - 
 ,   ,   
- .    
 ,        
  g,    :     
  .      
-   ,    
   . 

  f   ,    
  .       
     ,    
,   ,     
  . 

 ,       
        
  . 
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      
     ,   
     (. 3)    
  -.        
       
  .  ,   
   -. 

 
. 3    - )   

; )    ; )  
 ; )    

 
        

     . 
         

    ,     
   - . 

         
,        
  .    - 
  ,    ,  
       
,        2015 . 
    :    
()       
         
  . 

        
     (), ,  , 
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  .  ,   , 
      ,  
        
 .  ,    
,   (E)   (B) . 
         
    -  . 
     (F).   
   (F)   -,   
         ,  
    . 

       
   – A  F.    
    ,   
    ,     
.      –  A0  
F0,    ,   A1  F1,  
    ,   
         . 

        
   ( 100),     
        
 . 

. 1. , %,       
        

 
 

 
, 
  A0 A1 F0 F1 

20 36.8 31.0 36.7 26.4    , 3/ 25 47.1 41.7 46.3 37.1 
500 98.9 91.4 96.5 92.8  , / 700 58.7 48.0 62.5 49.0 

, / 200 1.4 0.0 0.5 0.5 
, / 150 56.0 46.8 61.8 52.1 
5, / 3 65.4 64.8 71.9 65.9 
 , / 0.2 17.3 16.5 20.0 20.3 

1.5 13.8 12.6 31.5 21.2  , / 2 7.4 8.3 7.5 11.0 
,     ,  

      
   (. 1).  ,    
        
 (20 - 25 3/  ),       
       20 3/  37%  31-26%. 
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       
         
 SEVER DGVM      . 

 SEVER         
 .     SEVER DGVM 
  .     - 
    .      
       
    ,      
 .    :  
,         . 

    :   
 ,   ,   
  2    NCEP (National Centre of 
Environmental Predictions of NOAA, USA),    -; 
  NCEP     . 
    .    
         
    NCEP   .     
           
NCEP    . 

         
.      
,  :         
    .   
          
  ,      
   30%.      
       
        . 

  , ,      
  SEVER,     
     .    
        
   SEVER:    
      ,  : 
,  . 

         
    . 

        
       
  : , ,   ..  
        
      
  ,    . , 
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   :       1962  
2008     «»     
    «» -  .    
  .       
     . 

     , 
     ,   
 ,       
  2008. 

    
      , 

        
 . 

     : 
1.        

   -    
 ,     
        
. 

2.   ,     , 
   ,   
         
     .     
     –    
   . 

3.        , 
    ,  
         
     . 

4.       
   ,    
  - .    
   ,     
 «--»,   ;  
    . 

5.      
 ,     
      ,   
     .   
      
   . 

6.          
 ,    :   , 
          
    - ;   
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    ,     
;        
    ;   
     ;  
       2008. 
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