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Zc [2]. -

Y0

)  ( -
) -

Zc
. 2). -

 10,6 % , -
 [3].

I(t) -
 [3, 7], 

-
S -

 ( . 3). 
, 

-
.

-
 (1), -

-
-

, 2 , 2

Cd 0,0419 0,0005 0,2931 0,0102

Cu 0,7782 0,3594 14,8668 149,6497

Pb 0,5002 0,0300 4,0335 1,5994

Zn 1,7735 0,5759 18,0615 123,5859

 1.

Zc Y0 Y = f(S) R

Zc ? 0 Y0 = 0 Y = 0,882 S2 – 2,83 S + 2,96 0,912

Zc ? 0 Y0 = 0 Y = –0,131 S2 – 0,227 S + 1,20 0,643

Zc ? 1,1 Y0 = 0,9 Y = –1,49 S2 + 2,39 S + 0,037 0,787

Zc ? 1,1 Y0 = 2,8 Y = –4,71 S2 + 7,18 S + 0,663 0,750

Zc ? 0 Y0 = 0 Y = –1,80 ln(S) + 2,45 0,733

 2.
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 ( . 4). 
 9-17% 

 2,01%  Cd, 3,11%
 Cu, 0,26%  Pb, 3,17%  Zn. -

-
-

, 
.

-
-

,  4 , . 3,
, -

.
 Cu  Pb 

 94-98% -
;   Zn  

84%,  Cd - 59%. 
-

. 

 95-99% -
.

. 
 Cd  

 -  71,2% 
24,6% -

 15 ,  -  20% 
2%  - 
12%  74%. 

 Pb 
Cu: 

I=f(S) R

Cd SeI 0122,00721,0 0,988

Cu SeI
5109152,0 0,979

Pb SeI 0003,0890,0 0,980

Zn SeI 0002,0752,0 0,986

 3.

 ( 2 )



1499

 Pb , -
-

S(t) S(t+1)

-
 Pb,  Pb, ,

6,2767 6,2967 0,0171 0,0156 0,0184
1 20,0367 20,1967 0,1595 0,0291 0,0296

28,0767 28,3767 0,3023 0,0560 0,0536
4 33,6100 34,2000 0,5881 0,0782 0,0802
8 41,7633 42,9233 1,1595 0,1111 0,1116

-

15 48,1233 50,2833 2,1595 0,2206 0,2211
6,2967 6,3100 0,0217 0,0188 0,0104

1 20,1967 18,6567 0,1546 0,0388 -1,6558
28,3767 31,3267 0,2879 0,0694 2,7315

4 34,2000 34,1033 0,5546 0,0992 -0,5521
8 42,9233 43,6833 1,0879 0,1317 -0,1962
15 50,2833 51,3433 2,0213 0,26097 -0,7003

6,3100 6,2367 0,0133 0,0127 -0,0739
1 18,6567 19,4133 0,1272 0,0306 0,6601

31,3267 31,9467 0,2415 0,0625 0,4410
4 34,1033 31,8667 0,4701 0,0678 -2,6389
8 43,6833 44,3200 0,9272 0,1186 -0,1719
15 51,3433 53,4367 1,7272 0,1956 0,5617

6,3100 6,2367 0,0133 0,0300 -0,0567
1 18,6567 19,4133 0,1272 0,0401 0,6696

31,3267 31,9467 0,2415 0,0686 0,447
4 34,1033 31,8667 0,4701 0,0785 -2,6283
8 43,6833 44,3200 0,9272 0,1393 -0,1512
15 51,3433 53,4367 1,7272 0,2264 0,5925

6,2367 6,1967 0,0220 0,0358 -0,0262
1 19,4133 19,2633 0,0979 0,0530 -0,1950

31,9467 31,9067 0,1741 0,0800 -0,1342
4 31,8667 31,9467 0,3265 0,0806 -0,1659
8 44,3200 560,2830 0,6313 1,4518 -0,3950
15 53,4367 54,2800 1,1646 0,2802 -0,0411

 4.  Pb  (0-20 ) -
, 

 92,6%  98,7% -
, 

 15  9,3  0,6%.
 Pb -

 7,4%  32%,  Cu -  0,06%  5,7%. -
-
-

 Pb 81%,  Cu - 99,3% 
,  15 .  Zn

-
, -

.  Zn -
 80%, -

-
, 

8  15 . -
, 

, :
Zn > Cd > Pb > Cu.

-

-
 Cu > Zn > Pb > Cd; -

-
. -

 Cd  Pb,
-

 – Zn, Cu .
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EXPERIENCE OF MODELING OF HEAVY METALS CYCLING IN
THE AGROLANDSCAPES

© 2009  N.E. Kosheleva
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The dynamic model of u, Zn, Pb, Cd budget in the agricultural landscapes of the Meshchera lowland has been
developed. It describes the functional relationships between atmosphere, hydrosphere, soil and vegetation. The patterns
of metal accumulation in the landscape compartments under the different scenarios of irrigation by contaminated waters
were determined.
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