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     9    . -

     4 500       -

  2006 .

1.2.  

   ,    -

 (  L3)   16-    c   

    250 .       

Terra (MODIS)/Aqua(MODIS) (http://ladsweb.nascom.nasa.gov/data/).    -

   16-      1   30     

 2000  2011 . ( . 1).    (10 ) * (11 ) = 110  . 

    :    1:1 000 000 (USGS); 

    « » – SRTM (http://www.cgiar-csi.org/data/elevation/

item/45-srtm-90m-digital-elevation-database-v41). 

   -    -

      c  250 ,  

       (   ., 2011).

 1.   16-   : 

1 – , 2 – , 3 – , 4 –  

/  129 145 161 177 193 209 225 241 257 273

2000 3 3–4 1 1 3 3 1 2 2–3 1

2001 2 3 4 1 2–3 1 1 2 3–4 2

2002 2 3 2 3 1 1 1 2–3 1 2

2003 3 1–2 1 1 2–3 2–3 2 2–3 2 2

2004 3 1 2 2 1 1 1 1 2 2

2005 3 3 1 1 2 1 1 1 1 2

2006 2 3 3 3 3 1 3 1 1 3

2007 1–2 1–2 3 2 1 2 1 1 1 1

2008 3–4 2 3–4 1 2 1 3–4 3–4 2–3 1

2009 2–3 2 4 3 4 3 3–4 1 1 1

2010 4 2 2 3-4 1 3 1 1 1 1

2011 1 1 1 1 2 2 3 1 1 1

1.3.  
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        .  

         ( . 1), 
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    :  (  ):  0  5 ;  

  5   8 ; –  :  8   16,5 ; –  :  16,5  26,5 ; 

 :  26,5  62 ;  :  62  96 .    -

    .    ,    -

       ,   

   .      

   .         

      .    -

        . 

. 1.        

 MODIS (   ., 2011)    

     . ,     

(   ).  : 1 –   ; 

2 –  ; 3 –  ; 4 –  ,  

; 5 –  ; 6 –  ,  ; 

7 –  ; 8 –  ;  9 – ; 10 – ; 

11 – ; 12 –  ; 13 –   ; 14 – ; 

15 –  
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   (    ( ),  

1000  )    ,      -

   . ,    

       . 

2. 

          

         :    ( . 2). 

       :   

             25–30  

( . 2);        ,    -

    50   30         -

  ( .2 ). 

 ,         

    .

. 2.     2000  2012 .   

     :  –  ;  – . 

 : 1 –    2007 .; 

2 –    2007 .; 3 –    2007 .

      ( . 3) ,   , 
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. 3.           2007 .: 

 – ;  – ,      

   (     . 2). 

 : 1 –   (    50 ); 

2 –   (     50 )

3.  

        -

            

:

(d) = 
1
 + 

2*x + 
3* 

(2*x2–1) + 
4*(4*x3–3*x),

: x = 2*(d –d
s
)/( d

l
 –d

s
) – 1; d –    ; d

s
 –   ; d

l
 –  

 ; 
1
, 

2
, 

3 
 

4  
–      

.

 ,    ,   2007 . ( . 3 ), 

         

(    50 )   (      

50 )     ( . 2).      ( -

)          -

 ( . 3 ),   « »        

      . 

         

          -

          -

  ,     . 4. 
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. 4.    

      : 

 –  1-  .   (    

     ): 

1. (0,63; 0; 0,15) 2. (0,7; 0; 0,15) 3. (0,77; 0; 0,15); 

 –  2-  .  : 1. (0,7; 0,06; 0,15). 

2. (0,7; 0; 0,15). 3. (0,7; 0,04; 0,15); 

 –  3-  .  : 1. (0,7; 0; 0,19). 

2. (0,7; 0; 0,15). 3. (0,7; 0; 0,1); 

 –  4-  .   (    

     ): 

1. (0,7; 0; 0,1; 0,02) 2. (0,7; 0; 0,1; 0) 3. (0,7; 0; 0,1; 0,03)

 2.     

         2007 .

     

2 3 4

  (   50 ) 0,67 –0,094 –0,23 0,010

  (    ) 0,72 –0,082 –0,15 0,003
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Regularities of Vegetation Index Annual Cycles in the Region 

of Sorsk Mining & Metallurgical Complex 
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The spatial & temporal variations of normalized differential vegetation index (NDVI) in the region of Sorsk mining & 

metallurgical complex (MMC) (Siberia, Russia) were investigated. Seasonally regular cycle changes of NDVI were 

discussed. The hypothesis about vegetation period shortening as the result of the technogenic loading of Sorsk MMC 

was expressed. It was suggested to use the Chebyshev polynomials as the formal tool for NDVI season variations 

analyzes. The mathematical simulations of NDVI season variations exhibited that the third coefÞ cient of Chebyshev 

polynomials indicates shortening of forest ecosystem vegetation period. As the result, the big negative anomaly of the 

third Chebyshev polynomials surrounds the Sorsk MMC at the map compiled by using the approximation of NDVI 

season variations by Chebyshev polynomials. This anomaly was interpreted as the result of Sorsk MMC loading on 

the surrounding forest ecosystems.

Keywords: Siberia, mining industry, technogenic loading, ecosystem, reaction, satellite, vegetation index, phenology, 

regularities, formalization, map.


