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Water eutrophication assessment and validation based on fractal theory
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Abstract Based on the fractal dimension algorithm a case study was conducted in Wuliangsuhai Lake using data
observed in May of 2006 in order to analyze the applicability of the fractal theory to eutrophication assessment. The
results of assessment using the fractal theory were compared with those using the overall trophic state index which was
recommended by the Ministry of Environmental Protection of the People’ s Republic of China  MEP . The results from 22
sampling sites show that the two methods have an agreement of 91% . There are only two sampling sites that have different
results. From the assessment results of the whole lake it can be found that the lake has been in a eutrophic to severely
eutrophic status which is consistent with other results of evaluation conducted in the lake. It can be concluded that the
fractal dimension algorithm is applicable to the evaluation of the eutrophic status of Wuliangsuhai Lake. However the
applicability of the algorithm to other water bodies should be further verified. In addition the disadvantages of the fractal

theory used for eutrotrophication assessment are analyzed and its future development is discussed.
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1 2006 S5 10

o Chl-a/ o TP / o TN/ o COD/ h SD /
mg m? mg m3 mg m~3 mg m~? m
1 112 65.49 181 18380 110.2 0.37
2 Ji1 47.5 179 13750 108.4 0.52
3 J13 150.65 366 21570 113.3 0.25
4 K12 106.43 453 24610 117.6 0.23
5 Ll 158.99 333 17 660 96.9 0.19
6 LI3 188.62 325 20990 108.6 0.26
7 LI5S 97.26 189 10857 102.6 0.43
8 MiI2 84.65 303 20990 98.2 0.33
9 M4 170.52 338 27940 116.1 0.28
10 Ml16 7.857 85.5 1810 76.0 0.83
11 NI3 69.39 250 26060 93.5 0.32
12 010 13.381 84.5 723 85.5 1.46
13 P9 17.87 54.6 1737 83.2 0.93
14 PI11 1.413 80.1 2895 83.1 0.76
15 Q8 6.142 79.6 1737 84.9 0.90
16 Q10 5.876 74.8 869 80.8 1.00
17 R7 59.6 49.7 1810 88.8 1.45
18 S6 5.845 64.6 1448 81.7 1.76
19 S8 3.338 83.2 2171 73.4 0.91
20 TS 1.75 75.3 1810 91.3 1.57
21 U4 6.075 72.6 2171 89.2 1.07
22 V3 6.551 84.1 1810 95.8 1.75
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2 35-36
o Chl-e}%/ o TP,/; o TN,/; 0 COD,g/ b SD /m
mg m~’ mg m~° mg m~” mg m
1 2.5 30 0.3 10.0
2 5.0 50 0.4 5.0
4 25.0 300 2.0 1.5
10 50.0 500 4.0 1.0
65 200.0 2000 10.0 0.4
160 600.0 6000 25.0 0.3

52.06 66.30 336.40 569.86 2271.48 6793.32
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1 112 31784.2 Vv 85.9 \ 12 010 1502.5 I 63.1 v
2 J1 23877.1 Vv 82.8 \ 13 P9 3188.6 v 66.7 v
3 J13 37586.2 V 92.5 V 14 P11 5170.7 v 62.8 v
4 K12 42823.5 Vv 93.0 A 15 Q8 3209.4 v 65.0 v
5 L11 30874.0 Vv 92.0 \ 16 Q10 1719.3 Il 62.0 v
6 L13 36587.8 \ 92.4 A 17 R7 3372.8 v 68.8 v
7 LI5 19027.7 V 84.7 V 18 S6 2692.7 v 61.1 v
8 Mi12 36398.7 Vv 88.5 A 19 S8 3930.5 v 63.3 v
9 M14 48416.9 Vv 93.1 \ 20 T5 3332.7 I\ 59.7 |
10 Mi16 3329.7 [V 65.8 [V 21 oz 3945.2 IV 65.0 IV
11 NI13 44923.2 vV 87.9 \ 22 V3 3358.7 v 63.7 v
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