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ABSTRACT Marine environment is a grey system. Applying the grey clustering method to
assessing the eutrophication of marine environment is to establish a comparatively perfect model
for marine environment evaluation and give a sound assessment for the quality of marine envi-
ronment, thus, providing evidence for marine environment management. Referring to Chinese
Seawater Quality Standard (GB3097-1997) and the characteristics of seawater eutrophication,
selecting PO; -P, DIN, DO, COD and Chl-a as evaluation indexes, and classifying seawater eu-
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trophication into three levels, then using the whitenization weight function to describe its grad-
ing sideling and determine the clustering weights, coefficients and their grades of the corre-
sponding indices in the grey system, a comprehensive evaluation model was established. Taking
Jiaozhou Bay as the subject, through the analysis of the data in Jiaozhou Bay in May and August
of 2009, the result showed that the eastern Jiaozhou Bay was in the state of eutrophication, the
western and northern water was in the state of medium-level nutrient, and the center and mouth
of the bay was oligotrophic. The state of water quality was closely related to the river runoff,
industrial and agricultural discharge, domestic sewage, aquaculture wastewater, water ex-
change rate and the water depth. The eutrophication state evaluated by the grey clustering
method can reflect the real situation of Jiaozhou Bay, indicating that the assessment of seawater
eutrophication by the grey clustering method is feasible.
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Fig.1 Sampling stations in Jiaozhou Bay
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Table 1  The monitoring data of seawater eutrophication in Jiaozhou Bay

K5 A AE R Clustering index
Clustering object
(¥ fi Station) DO(mg/L) COD(mg/L) Chl-a(mg/m?) DIN(mg/L) PO,* -P(mg/L)
1 6. 760 1. 055 3. 285 0.373 0.035
2 6. 905 0.995 1.535 0.358 0.031
3 5. 830 1.175 4,740 0.389 0.028
4 5. 895 1.395 7.685 0.551 0.054
5 5. 540 1.920 13. 945 0.541 0.098
6 5. 620 1.655 8.570 0.571 0.093
7 5.720 1.295 7.790 0. 609 0.048
8 6. 080 1. 005 1.885 0.288 0.017
9 5. 840 1.415 5. 390 0. 447 0.036
10 6. 545 0.915 1.575 0.295 0.014
11 6. 530 0.920 1.315 0.318 0.024
12 6. 060 1. 030 2.190 0.492 0.042
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Table 2 The evaluation standard of seawater eutrophication in Jiaozhou Bay

T FE Y% Nutrient level DO(mg/L) COD(mg/L) Chl-a(mg/m?®) DIN(mg/L) PO}~ -P(mg/L)
#0371 9% Oligotrophication 6 1 1 0.2 0.015
i 3% (T 90 Medium-eutrophication 5 2 3 0.3 0. 030
B 9% (I %%) Eutrophication 4 3 5 0.4 0. 045
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Table 3 No dimension treatment of the monitoring data of seawater eutrophication in Jiaozhou Bay

BN % F I r Clustering index
Clustering object
G i Station) DO COD Chl-a DIN POi~-P
1 1. 097 0. 906 0.872 0. 868 0.603
2 1. 120 0. 846 0.567 0.822 0.534
3 0. 948 0.978 1. 221 0.876 0. 534
4 0.958 1. 164 1. 953 1. 272 1.026
5 0.901 1. 608 2.431 1. 287 3.497
6 0.914 1. 381 1.527 1.333 3.304
7 0. 930 1.077 1. 504 1. 420 0. 895
8 0.988 0. 847 0.507 0.614 0.395
9 0. 950 1. 166 1. 363 1.027 0.682
10 1.062 0.772 0. 496 0.655 0. 316
11 1. 060 0.784 0. 304 0.708 0. 465
12 0.985 0. 906 0. 881 1.221 0.661

x4 BRMEBAKEEFUIRIZELERNLEHREE L)

Table 4 The grey-clustering values after no dimension of seawater eutrophication grading standard in Jiaozhou Bay

B Y Nutrient level DO COD Chl-a DIN PO} -P
L E 3% (1 %) Oligotrophication 1. 200 0.500 0.333 0.667 0. 500
1 B 35 (T %) Medium-eutrophication 1. 000 1. 000 1. 000 1. 000 1. 000
& & % (I % Eutrophication 0. 800 1. 500 1.667 1.333 1.500
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Table 5 The clustering weights of evaluation indexes in corresponding grey classification

B39 Nutrient level DO COD Chl-a DIN PO} -P
FE 35 (1 %) Oligotrophication 0. 089 0.214 0.322 0.161 0.214
dr B 35 (T %) Medium-eutrophication 0.200 0. 200 0. 200 0.200 0.200

75 5% ([ 92 Eutrophication 0.318 0.170 0.153 0.191 0.170
I
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Table 6 Clustering coefficient and evaluation result
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1 0.164 0.614 0.351
2 0. 346 0.433 0.359 hEE (] 90
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4 0. 030 0.577 0.326
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