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Application of the Grey Clustering Method to Assessing the Eutrophication of Shengzhong Reservoir
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Abstract: Reservoir water environment is a grey system. Applying the grey clustering method to assessing the eutrophication of reservoir wa—
ter is to establish a comparatively perfect model for reservoir eutrophication evaluation and give a sound assessment of the quality of reservoir
water, thus, providing a ground for reservoir management. Taking ShengZhong Reservoir of Sichuan Province as the subject and selecting e—
valuation indices by referring to China’s lakes and reservoirs eutrophication criteria and the characteristics of reservoir eutrophication, divid—
ing the eutrophication into six categories and using the whitenization weight function to describe its grading sideline and determine the clus—

tering weights, coefficients and their grades of the corresponding indices in the grey system, a comprehensive evaluation model was estab—
lished in our study .Through the analysis of the data form several representative monitoring points in ShengZhong Reservoir region in 2000,
the findings indicated that eutrophication in such places as Tiebian Hydropouer Station, Guoyuanchang and Dashigiao comed the most, with
Tielushi and Qinggangya secondary, and Lijiaba the least. The eutrophication of the reservoir was closely in relation to the irrational exploita—
tion in its surrounding areas, especially to the non—point source pollutions and net fishery. Therefore, grey cluster is feasible for environmental
quality assessment and key is the right dividing of whitenization weight function.
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Table 1 Eutrophication surveying date of water quality of lakes and reservoir in Shengzhong (d;;)

AN Clustering object/i

RAAEIR)

Clastring bl E [T At el B —
Lijiaba Guoyuanchang Dashiqiao Tiebiandianzhan Tielusi Qinggangya
COD/mg-L" 4.25 4.95 5.1 6.450 4.250 4.350
TN/mg-L™ 0.67 1.335 0.975 1.520 0.960 0.765
TP/mg- L™ 0.061 5 0.066 0.08 0.130 0.081 0.064
Chl-a/mg-L" 5.725 8.325 9.415 12.740 1.900 7.745
SD/m 1.200 1.030 1.050 0.600 0.950 1.050
®2 PEMBKEESEFRUIRIREREE L)
Table 2 Eutrophication classification standard of lakes and reservoirs in China(greyA’ )
SRR 19 TJ:e first 29 Thejecnnd 39 T—E_e third 4 45 Eleifbunh 5 g&le—he fifth 6 ﬁgliqlxth
Evaluation Index EIR PE SR FESE T HETR HE
Oligotrophic Lower—mesotrophic Mesotrophic Upper—mesotrophic Eutrophic Hypereutorphic
COD/mg-L" 0.300 0.400 2.000 4.000 10.000 25.000
TN/mg-m™ 30.000 50.000 300.000 500.000 2 000.000 6 000.000
TP/mg-m™ 2.500 5.000 25.000 50.000 200.000 600.000
Chl-a/mg-m™ 1.000 2.000 4.000 10.000 65.000 160.000
SD/m 10.000 5.000 1.500 1.000 0.400 0.300
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Table 3 Non—dimension eutrophication surveying date of water quality of reservoir and lakes in Shengzhong(x;;)
SRS — . RAXI4 Clustering ObjecLl/i B
Closterimg e ) R KA BB o P b
Lijiaba Guoyuanchang Dashiqiao Tiebiandianzhan Tielusi Qinggangya
COD/mg-1"! 0.869 1.012 1.043 1.319 0.869 0.889
TN/mg-L™ 0.646 1.287 0.940 1.465 0.925 0.737
TP/mg- L™ 0.766 0.822 0.997 1.614 1.009 0.791
Chl-a/mg- L™ 0.749 1.089 1.232 1.667 0.249 1.014
SD/m 1.225 1.051 1.072 0.612 0.969 1.072
® 4 HEMBKEEEFRUSRITETENUEHRZEE(),,)
Table 4 Dimensionless values of entrophication of lakes and reservoirs in China(m,-)
R 1 Z&.T,},lé first 24 Thefecond 39 Th‘e third 4 4% "Illewfourth 5 ZE"(;I"h‘e fifth 6 é&‘leisixth
Evaluation index PR FE R 2N W TR
Oligotrophic Lower—mesotrophic Mesotrophic Upper—mesotrophic Eutrophic Hypereutorphic
COD/mg-L"! 0.036 0.048 0.240 0.480 1.199 2.998
TN/mg-m™ 0.017 0.028 0.169 0.282 1.126 3.378
TP/mg+m™ 0.014 0.028 0.142 0.283 1.133 3.399
Chl-a/mg-m™ 0.021 0.041 0.083 0.207 1.343 3.306
SD/m 2.747 1.374 0.412 0.275 0.110 0.082
x5 BRERETLMIERPREN (n,)
Table 5 Clustering weights of evaluation indexes in corresponding grey classification(1,)
ST 19 'lhe first 2 % The jecund 32 '111"6 third 4 %% glik fourth 5 ?ﬁ’;l;}ie fifth 6 é&gli sixth
Evaluation index BT POPESR TEFR TR ESR HETR HEE
Oligotrophic Lower—mesotrophic Mesotrophic Upper—mesotrophic Eutrophic Hypereutorphic
COD/mg-L™ 0.135 0.177 0.132 0.118 0.067 0.025
TN/mg-L™" 0.287 0.304 0.187 0.201 0.071 0.022
TP/mg L 0.342 0.304 0.223 0.200 0.071 0.022
Chl-a/mg-L™" 0.232 0.208 0.381 0.274 0.060 0.023
SD/m 0.002 0.006 0.077 0.206 0.731 0.909
RO BRENBERE
Table 6 Clustering coefficients of the crey category
Befonf 1 Q);(;l"}ie first 2 Z&f}']‘hefecond 34 The third 42 "lllewfourlh 5 %&Q’l"}ie fifth 6 Z&Lh(?. Asixth
Clustering objects mﬁ?% FhE SR . Ef:ﬁ?%' SR . mﬁ?% T HFR '
Oligotrophic  Lower—mesotrophic Mesotrophic Upper—mesotrophic Eutrophic Hypereutorphic
ZEZZHN Lijiaba 0 0.006 413 776 0.014 607 3 0.294 613 177 0.103 691 1 0
183 Guoyuanchang 0 0.004 326 063 0.027 117 1 0.157 974 432 0.223 174 7 0.002 025 864
KAHF Dashigiao 0 0.004 555 186 0.025 875 3 0.133 475 562 0.232 920 6 0
HIHL 3k Tiebiandianzhan 0 0.000 789 986 0.037 235 4 0 0.344 877 6 0.020 752 333
R B%SF Tielusi 0 0.003 481 954 0.031 318 1 0.142 208 384 0.165 182 3 0
XA Qinggangya 0 0.004 555 186 0.025 875 3 0.010 004 858 0.138 974 6 0
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Figure 1 Eutrophication evaluation plans of Shengzhong reservoir
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