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Comprehensive assessment of water quality of Changjiang
Estuary based on artificial neural networks

YANG Hong LI Yue-song
Ocean college Shanghai Fisheries University ~ Shanghai 200090 China

Abstract Based on B-P artificial neural network a model of comperhensive assessment of water quality of
Changjiang Estuary is presented . Output-layer of B-P artificial neural network are substitured by multi-unit output for
single-unit output. The result derived from the B-P artiticial neural network is unique. Using dissolved oxygen
COD phosphorus inorganic nitrogen Hg Cd Pb As and oil the model is applied to assess quality of the water
taken from eigteen sampling site in Changjiang Estuary. It shows that the water at two stations is classified to grade
I ten stations to grade [[ five stations attributed to [l and one station attributed to grade IV .
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Tab.1 Changjiang estuary water quality evaluating standards mg/L
I I 1 IV IV
6 5 4 3 2
2 3 4 5 6
0.015 0.030 0.030 0.045 0.060
0.2 0.3 0.4 0.5 2.5
0.00005 0.0002 0.0002 0.0005 0.001
0.001 0.005 0.010 0.010 0.015
0.001 0.005 0.01 0.05 0.10
0.02 0.03 0.05 0.05 0.10
0.050 0.050 0.30 0.50 1.00
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, Fig.1 The structure of artificial neural network for water
quality assessment of Changjiang Estuary
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Tab.2 Regression satistics of training sample
STATISTICA Neural Networks . .
cation and testing sample
6 3
3.083871 2.746479 3.067568
1.427717 1.421451 1.378217
0.007266 0.004211 0.0002736
0.08967 0.09613 0.08423
cop 0.06523 0.07211 0.06132
COD 0.06281 0.06763  0.006112
0.9980614 0.9977199 0.9981327
3
Tab.3 Sensitivity analysis of each parameter
2 3 8 1 9 7 6 5 4
0.2029 0.1813 0.1133 0.3157 0.1040 0.1428 0.1463 0.1636 0.1799
2.3
! 2.8367
3 1l
1
1 4

L~V
4.416

0~1.561 1.561 ~2.466 2.466 ~3.604 3.604 ~4.416
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Tab.4 The output results of critical values
COD
I ~1 6 2 0.015 0.2 0.0005 0.001 0.02 0.050 1.561
I~ I 5 3 0.030 0.3 0.0002 0.005 0.005 0.03 0.050 2.466
-~ 4 4 0.030 0.4 0.0002 0.010 0.01 0.05 0.30 3.604
N~ N 3 5 0.045 0.5 0.0005 0.010 0.05 0.05 0.05 4.416
3.1
2000 8
18 2
5

Tab.5 The real ouput values and evaluated results of

5

Changjiang Estuary at various staions

3.2

B-P

ST01 2.357944 I}
ST02 2.804381 Il
ST03 2.168185 I
ST04 1.722373 I}
ST05 2.165779 I
ST06 1.082985 1
7078 1.778288 I}
7079 2.135264 Il
7081 2.324248 Il
7083 2.176397 Il
7084 1.989264 Il
7085 2.882274 Il
7087 3.689239 v
7088 2.895115 I}
7089 1.98597 Il
7090 3.455519 Il
7091 2.947882 I}
7092 1.429545 1
X, — i

C—

S —

Fig.2  The distribution of sampling site

2

in Changjiang Estuary
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Tab.6 The evaluating results of single water parmaeter in Changjiang Estuary
COD
1 0 5.56 88.89 94.44 11.11 0 94.44 0 0
II 0 0 33.33 94.44 0 0 5.56 0 0
% Il 0 0 33.33 94.44 0 0 0 0 0
v 0 0 16.67 88.89 0 0 0 0 0
0.1827 ~2.084mg/L 0.17 ~2.066mg/L
0.0014 ~ 0.0295mg/L. 0.007 ~0.071mg/L
3 a
3b 0.0032 ~ 0.0565mg/L
0.0311mg/L
3 ¢ COD
3d
3.3
5 Il
7092 ST06 1
I I\
6 18
16 v 88.89% 1.1340mg/L
1.9996mg/L 3.9992
0.0311mg/L
18 COD
4
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Fig.3 the distribution of inorganic nitrogen phosphate COD and plumbum
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J. 1998 18 6 514-517.
I 1995 15 2 123 -127.
M. 1-2.
J. 1999 20 1 60-62.
B-P J . 1998 11 2 24-27.
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I 2000 18 4 16-21.
.B-P I 1996 17 2 1-5.





