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Taihu Lake Eutrophication Index Analysis and Prediction
Based on Multiple Regression and Neural Network
Wang Kaixiang
(School of Computer Science and Technology , Nanjing Normal University, Nanjing 210023, China)

Abstract: Eutrophication of body of water is a major environmental problem of the Taihu lake, and the eutrophication
prediction is an effective early warning method to know the change of lake water quality. Now there are a lot of prediction
schemes depending on the existing known factors related to the target,and it is difficult to fully accurate analysis of the
relationship between the related factors and predict the change trend of target variable. In this paper,firstly ,we find out all
of the possible affecting factors of the eutrophication of Taihu lake,then we can obtain a better target variable of related
factors with a more comprehensive variables provided. We select the eutrophication of total nitrogen as the object of analysis
and forecasting. The factors are selected by their correlation with total nitrogen. We conduct the prediction study for the
change of total nitrogen with multiple linear regression analysis method and BP neural network prediction method, and
compare the performances of the two methods. The results show that the variables selected can well predict the changes of
total nitrogen. The experimental results obtained from multiple linear regression and BP neural network method are both
accurate ,from the perspectives of the goodness of fit and the mean square error,and the BP neural network is better.
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Table 1 The relationship between the variables

pH sS SD DO CODy, BODj Wi, Vhen TP Wenta

™N r  -0.333 0.043 -0.062 -0.048 0.325 0.385 0.775 0.117 0.439 -0.005
p 0.000 0.352 0.183 0.297 0.000 0.000 0.000 0.011 0.000 0.914

W Woits Wiemp COD, W eona Wy W Wpy, We, Wy

™N r 0.097 0.219 -0.201 0.397 0.360 -0.128 0.087 -0.213 0.006 0.095
p 0.038 0.000 0.000 0.000 0.000 0.006 0.061 0.000 0.900 0.041

ARSI SRR R BT 0.3 B 5 HAT SCHE 3R 1m0, 5 S SRR A DG PR A e A
A pH (R AR FRER TR R AR AU VA BB R e R MG R B0 -0.333,0.325
0.385.0.775.0.439.0.397.0.360.
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Table 2 All the factors of specific markers

pH CODy,, BODj Wi, TP COD, Weond
xl x2 x3 .OC4 x5 XG x7
14 2009 AFF1 2010 47 24RO R AT 22 08Pk N 43 B, A5 2020 [l 9 43 Br B0 5 7 .
y=-6.070 4+0.342 7x,+0.421 3x,-0.044 7x,+2.026 9x,-0.034 7x,—1.126 5x,—-0.030 6x,. (2)
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Fig.3 Neural network training effect
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