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Some aspects on application of BP neural networ k to comprehensive
asessment o water environmental quality

LOU Wen-gao
( Research Center  Water Environmental Science, Shanghai Fisheries University, Shanghai 200090, China)

Abgract :BP neural network is a feed-forward neural network that is learned according to error backpropagation
algorithm. BP neural network with excellent nonlinear approximation ability is widely applied to various fields.
The excellent nonlinear approximation ability of BP neural network is ensured by determining the topology and
structural parameters properly, learning efficient training data set with good typical characters, searching the
global minimum sol utions and escaping overlearning during learning. According to the recently research results of
BP neural networks modelling, some aspects on comprehensive assessment of water environmental quality using
BP neural networks were presented and studied in this paper. The main problems are too few of training set data,
no verification (validation) set data, too large in network topology, which thus resulted in overfitting and
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overlearning in training and poor generaization of the neural networks model set up. The necessary modelling
conditions for BP neural networks were concluded. The many BP modes, presented before, for water
environmental quality were set up under the conditions inconsistent with the necessary modelling conditions. The
case study shown that the model set up under conditions disagreement with the necessary modelling conditions
possessed poor generalization, prediction capability , and possibly induced multimodal in connection weights.
Key words:BP neural network; water environmental quality ; comprehensive assessment; modelling condition;
generalization
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1 BP (1997 )
Tab.1 Moddling stuations of water quality assessment based on ANN (since 1997)

order of ref. grade sanple as training data No. of training data ANN topology testing data
7 3 7-7-3
8 5 5-6-5
9 3 6-8-4-1
10 5 30- 16- 5
1 4 7-7-3
12 30 6-5-5
13 3 5-10- 3
14 4 8-13-4
15 3 7-10-3
16 5 4-6-5
17 5 8-3-1
18 5 9-5-1
19 5 11- 3-1
20 20 7-14-7-10-3
21 5 8-3-1
22 5 14-5-5
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Tab.2 Actual output of ANN modd with two groups of connection weights

1 2
order phenal CN Hg crtt As target output actual output with group 1 actual output with group 2
1 0.001 0.020 0.0003 0.002 0.020 1 0 0 0.997 0.009 0.000 0.995 0.011 0.000
2 0.002 0.050 0.0010 0.050 0.040 0 1 0 0.008 0.986 0.007 0.009 0.984 0.008
3 0.010 0.200 0.0050 0.200 0.200 0 0 1 0.003 0.014 0.990 0.000 0.011 0.9%4
4 0.004 0.016 0.0170 0.005 0.041 0.002 0.319 0.899 0.000 0.633 0.243
5 0.008 0.18 0.0040 0.164 0.140 0.003 0.057 0.975 0.000 0.038 0.974
6 0.001 0.018 0.0000 0.019 0.015 0.988 0.033 0.000 0.987 0.057 0.001
7 0.002 0.000 0.0000 0.026 0.000 0.993 0.017 0.000 0.984 0.074 0.000
8 0.0015 0.035 0.0006 0.026 0.030 0.5 0.5 0 0.056 0.967 0.001 0.246 0.865 0.003
9 0.006 0.125 0.0030 0.125 0.120 0 0.5 0.5 0003 0.285 0.903 0.000 0.337 0.653
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