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New Eutrophication Model for Lakes Based on Maximum Flux Principle
WEI Haiying, CHAI Lihe

School of Environment Science and Technology, Tianjin University, Tianjin 300072, China

Abstract: Taking account of the shortcomings of available eutrophication models for lake water quality, a novel mathematical model
based on maximum flux principle is proposed, where the spatial structure of system is better considered than available methods. By
invoking self- organization feature map (SOM), the new model can better represent the characters of eutrophication. The model is
applied to ten typical lakes and the results show that the method is reasonable and practicable. It can also be used for the
predictions of lake water eutrophication.
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Table 1 Original eutrophication assessment criteria

Chla TP TN COD SD
/mg.m?*  /mg.m® /mg.m3  /mg.l* /m
1.0 25 30 0.3 10
2.0 5.0 50 0.4 5.0
4.0 25 300 2.0 15
10 50 500 4.0 1.0
65 200 2 000 10 0.4
100 600 6 000 25 0.3
’ [20] 1
1
,  Chla, TP,TN,COD
, SD
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Chla, TP, TN, COD 3
b=(1.0- (X6~ X)/%s)" (11) :
SD ( :
b=(1.0- (- Xe)/x1)"* (12) ) ,
by, %
J s X1 X J
1 6 , 3
6

Table 2 Normalized eutrophication assessment criteria

3

Chla TP N COD SD &

mg.m® Imgnr®  /mg. Img.I* m Table 3 Each & corresponds to each Lake
0.1 0.064 55 0.0707 11 0.109 545  0.173 205 eutrophication order

0.141 421 0.091 287 0.091 287 0.126 491  0.728 011
0.2 0.204 124  0.223 607 0.282 843  0.938 083

0.095 9
0.316 228 0.288 675 0.288 675 04 0.964 365 0593 1
0.80(; 226 0.5717 35 0.5717 35 0.63i 456 0.9941987 1.149 9
1.295 6
2.465 8
4533 8
a B SOM
Ll 3 6
, Chla, TP, TN, COD,SD 6 ,
) , SOM
1 6 y
1 EJ
, SOM V& ,
2 6 l
n
, 4
) Ej=i; a;iXi & 21 10 5
; 200,
T 4 5
' * aee ) :
_J,.._ ’ ,.,‘.'.‘-'.-..v".‘&‘—'% : — Table 4 Five concentration measurements of ten lakes
Chla TP TN COD SD
/mg.m3  /mg.m? /mg.m?3 /mg.m?® /m
TG o iy E 433 21 180 3.38 24
P — 491 50 969 542 1.46
o 25.30 30 1670 6.26 0.25
. ops . s 19.00 20 210 161 7.03
gl " 1/ .'i-a‘wﬁd‘k ii‘ g
M::H*' . ovi 202.10 708 6 790 8.86 0.31
WA S enmrtprn 18930 20 230 1013 0.50
S hoSunin = 1913.70 105 2000 10.70 0.40

95.94 136 2230 10.18 0.37
185.10 670 7 200 14.80 0.26
100 20 900 283 0.50
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(12),(13), Chla, TP, TN, COD ,

Table 5 Normalized concentration (8).(9)
measurementsof ten lakes

Chla TP N COoD SD
/mg.m’® /mg.m®  /mg.m3 /mg.m'® /m

0.208 087 0.187 083 0.173 205 0.367 696 0.888 819
0.221 585 0.288 675 0.401 871 0.465 618 0.940213

0.502 991 0.223 607 0.527 573  0.500 4 1
0.43589 0.182574 0.187 083 0.253 772 0
1 1 1 0595315  0.999 5

1 0.182 574 0.195789 0.636 553 0.989 949 '

1 041833 057735 0.654 217 0.994 987 ' '
0.97949 0476 095 0.609 645 0.638 122 0.996 494

1 1 1 0.769 415 1

1 0.182 574 0.387 298 0.336 452 0.989 949

5 SOM
, g 3 . SOM

6
Table 6 Comparisons of the estimated results by

new model with old ones )

1.010 1 '
11717
1.827 4
0.227 0
4107 8
2077 8
2928 4
29527
42370
2.005 0
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