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Evaluation on Migration and Conversion of Cd
in the Dongting Lake Based on Markov Model

ZHANG Jian-xin XING Xu-dong
Geological Institute of Hunan Province Changsha 410007 China

Abstract The input and output fluxes of heavy metal cadmium are studied based on the data of cadmium distribution in media of
lake sediment water body fishes algae in the Dongting lake. On the basis of the results from this study a Markov chain model for
the prediction of migration and conversion of Cd in lake ecosystem is established. Using this model a conclusion that Cd is continu-
ously imported is obtained and Cd contents in different media in the lake are calculated when the system reaches the stable state.
And migration and conversion trends of Cd are predicted.
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P = [ 1.3 Table 1 The statistic data of sand imput into Dongting lake per year
RI t
Q ; m / m m / m
R=1+0+0"+ +0"" RI kxk s om m
1.2 1951 ~1958 2.2039 0.4376 2.4615 5.04  0.6979  3.785
O %0 Q'#0® I-Q @N=1-0Q 1950 ~1966 1.9043 0.2834 2.1877 6.72  0.5779  3.786
“1+Q+0" + Nk 1967 ~1972  1.4416 0.4079 1.4739  3.53  0.5240  3.530
. 1973 ~1980 1.1076 0.3663 1.4739 3.02  0.3832  3.846
fundamental matrix
1981 ~1990 1.0917 0.2381 1.3298 4.59  0.3209  4.144
N 1991 ~1998 0.7345 0.2303 0.9648 3.19  0.2627  3.673
1951 ~1999 1.3961 0.3341 1.7302 4.18  0.4474  3.867
N=1-Q ' 2 T
Cd ° 2.7
1.3 b; mg/kg 2600 km® 1.3 ¢/m’
i J 2 m Cd
B =NR R N 18.252 t
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Cd 2.412 t Cd
18.252 t Cd 0.13215 2
2.2 Cd
(1) cd 4.7d’7
0.00024 mg/kg Cd 0.3 mg/kg Cd
Cd 2.25 ~5.13 mg/kg Cd ‘ "
3 mg/kg 4.7 d Cd
8 Cd 10% 0.013
507 » pH cd
0.1%
7 10% Cd
Cd 50%
) ca O 20% Cd
Table 2 The amount of sediment imput from 40% Cd Cd
each drainage area of Dongting lake and Cd content 10% Gd 10%
10%
Cd 5% Cd
y / /v / / x 108 Cd /
o e KmPa x10%t wva o /gt va 20%
85383 19564 3365 0.1585 0.00317 1.9  0.602 Cd
26738 7156 3034  0.0386 0.00077 0.34 0.026 3
51006 11955 3329  0.1222 0.00244 0.45 0.110 3.2
15505 4814 4909  0.0864 0.00173 0.59 0.102 1.2 1.3
178632 43480 3435  0.4057 0.00811 0.840 Cd 3
1.2000 0.02400 0.43  1.032
1.7302 0.03211 1.872 .
0.4474 0.0080 3.015 2412 Cd
@ 1 o Cd Cd N
5.5 g/t Cd 0.53 74. 274
t 3.015 g/t
¢ f cd cd
) 74.274 39.837 37.856  25.621
2.428 x 10° t 8x10° ~10x10°t  2.44
x10° t cd 0.1162 g/t 3 Cd
) 0.28 t Table 3  The transfer matrix of Cd in the
' Dongting lake ecosystem
Cd 1.872 0.280 Ot
1 0 0 0 0 0
3 0 1 0 0 0 0
3.1 0 0.013  0.986  0.00l 0 0
0  0.00024 0  0.49976  0.50 0
0 0.10  0.20  0.20  0.10  0.40
0.10  0.05 0 0.20 0 0.65
Cd
Cd 1.4
o
.2006.
o
2002 24 -41.
Cd 4 ) .
Cd .2006 44 —45.
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4 74.274
F Cd FN 3
4 Cd Cd
4 4
Cd 146.631 1.627 0.904 1.033 t
Cd 150. 196 t
Cd
4 Cd 4 Cd 146.631 t
Table 4  Calculation of matrix of Cd in the Dongting lake ecosystem 1.627 1 0.904 t 1. 033 t cd
* 150. 196 t Cd  42.8%
0.986 0.001 0 0
0 0.49976 0.50 0
¢ 0.20 0.20 0.10 0.40 4
0 0.20 0 0.65
73.659 0.281 0.156 0.178 74.274
N 31.220 3.934  2.185  2.498 39.837
31.235 1.936  2.186  2.499 37.856 “
17. 840 2.248 1.249 4.284 25.621 "
F 1.872 0.28 0 0
FN 146.631 1.627 0.904 1.033 150.196
0 0.013 0.018  0.982
R 0 0.00024 0.250  0.750
0 0.10 NR 0.250  0.750 5
0.10 0.05 0.428 0.572 1 .
J 2000 7 1 1-12.
2 . —_—
M . 1980 459 -520.
cd 3 . — I
J. 2003 28 1 31 -40.
NR @ 4 M . 1999.170 -214.
42.8% 5 Cd
57.2% J. 2007 14 3
204 -212.
6 .
4 I 2005 13 2 179
1 —-182.
7 .
M . 2002 85 -102.
8 .
2 Cd http // www. tgenviron. org/fishre-
2.7 0.00024 3 0.3 mg/'kg source/ introduction. html  EB/OL .
Cd
“ " www. instruemnt. conm. cn
400
31 “ " http // ge. instrument. com.
cn 42 122
— 342 — All rights reserved. http://www.ykcs.ac.cn



