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Eutrophic status and water quality grade evaluations
of Lake Dianshan based on grey-clustering method

WANG Xu-chen WANG Li-qing PENG Zi-ran
College of Aqua-life Science and Technology ~ Shanghai Fisheries University ~ Shanghai 200090  China

Abstract Based on the data of water quality parameters sampled monthly from six stations of Lake Dianshan in
2004 the author aimed at evaluating eutrophic status and quality grades with the grey-clustering method. Water
quality parameters of DO BODs CODy,, TP NH;-N Chl. a in Lake Dianshan monthly means ranged at 7.210 -
9.943mg/L 3.810-4.940 mg/L 6.016 - 7.053 mg/L 0.137 - 0.366 mg/L 2.176 - 3.362 mg/L 29.814 -
56.02 mg/m’ respectively. The evaluating results showed that 1 Lake Dianshan was in the eutrophic status at six
sampled sations 2 the water quality of this lake was in V-grade level. In the process of evaluation by grey-
clustering method TP NH3;-N Chl. a were found to be the most important water quality parameters which
contributed to eutrophic status and quality grades. The article suggested the effective measures to improve the water
quality of Lake Dianshan are to remove the surplus nitrogen and phosphorus by planting the aquatic grass and to
restrain the algae blooming by rearing the filter fish.
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6 1# 2 # 3# 4 # S#
6# DO BODs CODy, TP
NH;-N Chl.a 6 2004 1-12 6
2004 1
1 2004 a
Tab.1 Monthly average of water chemical parameters and chlorella in Lake Dianshan in 2004
] i
! 1# 24 34 44 s5# 6#

DO mg/L 9.245 9.943 9.298 9.392 7.210 9.699
CODy;, mg/L 6.738 7.053 6.884 6.480 6.016 6.118
BODs mg/L 4.480 4.712 4.525 3.810 4.940 4.108
NH3;-N mg/L 2.176 2.696 2.834 2.196 3.362 2.588
Chl.a mg/m’ 31.120 56.020 55.671 36.263 29.814 34.596

TP mg/L 0.174 0.190 0.137 0.164 0.366 0.196

3.1
13 2 k=1234 1 2 3
4
2
Tab.2 The evaluation standard of eutrophic levels on lakes
1 2 3 4
DO mg/L 15~8.5 8.5~5 5~2 2~0
CODy, mg/L 0.960 ~ 2.964 2.964 ~ 6.285 6.285~13.325 13.325 ~28.254
BODs mg/L 0.44~1.41 1.41~3.26 3.26~6.64 6.64 ~14.42
NH;-N8 mg/L 0.009 ~ 0.055 0.055~0.186 0.186 ~0.627 0.627 ~2.106
Chl.a mg/m’ 0.10~1.59 1.59~10 10 ~ 64 64 ~ 400
TP mg/L 0.003 ~0.019 0.019 ~ 0.065 0.065 ~0.223 0.223~0.764
2 4 S;
3
3
Tab.3 The grey-clustering values on evaluation standard of different clustering index
1 2 3 4 S

DO mg/L 11.75 6.75 3.5 1.0 5.0
CODy, mg/L 1.962 4.625 9.805 20.790 6.285
BODs mg/L 0.925 2.335 4.950 10.53 3.26
NH;-N mg/L 0.032 0.121 0.407 1.367 0.185
Chl.a mg/m’ 0.845 5.795 37 232 10

TP mg/L 0.011 0.042 0.144 0.494 0.065
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3.2
2
4 Vik
Tab.4 The grey-clustering values 7; after no dimension
1 2 3 4
DO mg/L 2.35 1.35 0.7 0.2
CODy, mg/L 0.312 0.736 1.560 3.308
BODs mg/L 0.284 0.716 1.518 3.230
NH;-N mg/L 0.173 0.654 2.2 7.389
Chl.a mg/m’ 0.085 0.580 3.7 23.2
TP mg/L 0.169 0.646 2.215 7.6
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6
Tab.6 Grey-clustering coefficient and results
k
1 2 3 4
1# 0.007 0.211 0.367 0.025 3
2# 0.009 0.134 0.393 0.027 3
3* 0.007 0.176 0.383 0.024 3
4% 0.007 0.225 0.330 0.024 3
5% 0.001 0.256 0.307 0.037 3
6* 0.008 0.223 0.324 0.026 3
4
4.1
GB3838 — 2002 k=1 0 II
Vv 7
7 GB3838 - 2002
Tab.7 The grade criteria of water quality based on GB3838 — 2002
1 Il Il v V
DO mg/L 7.5 6 5 3 2
CODy,, mg/L 2 4 6 10 15
BODs mg/L 3 4 6 10
NH;-N mg/L 0.15 0.5 1 1.5 2
Chl.a mg/m’ 1 4 10 30 65
TP mg/L 0.01 0.025 0.05 0.1 0.2
4.2
4.3
8
8
Tab.8 Grey-clustering coefficient and results
k
1 Il [l I\ V
1# 0.01 0 0.164 0.257 0.267 Vv
2# 0.01 0 0.144 0.131 0.354 V
3% 0.01 0 0.157 0.252 0.269 Vv
4% 0.01 0.014 0.176 0.224 0.263 \
5% 0.008 0.007 0.162 0.206 0.305 Vv
6" 0.01 0 0.198 0.148 0.310 \
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7
s 2004
DO BOD; CODy, TP NH;-N a
V V “
. 6
a
1 J . 2001 2 68-71.
2 J. 2003 35 4 416-419.
3 J . 1998 4 42-44.
4 J. 1989 6 1-6.
5 J. 1997 16 9-12.
6 J. 2004 20 2 47-50.
7 J . 1995 6 36-39.
8 2002 23 1 10-13.
9 2003 20 4 11-14.
10 2003 17 4 4-17.
11 M . 1999.
12 M . 2003.
13 M . 1990.





