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Eutrophication assessment model using artificial neural
networks for lakes and reservoirs

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

Abstract: Some faults such as too little training set data, lack of testing ( verification) set data, too large network
topology and lack of boundary values were found in models, using artificial neural networks (ANN), presented
before. A new approach, generating training set data, verification set data and testing set data and boundary set
data, was put forward in this paper. Furthermore, the principle of determining the number of hidden layers and
their neurons was also discussed. And, the trained NN-based model presented in this paper possessed the capacity
of higher generalization and was not affected by the initial values of connection weighis. The assessed results of
cases showed that the new established NN-based .model was more objective, robust, reliable, practicable, and
fault-tolerant compared with other methods such as gray-clustering and gray situation decison-making method etc.
It is possible to make analysis and forecast of the eutrop cation trend of lake and reservoir using the new model.
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Tab.1 Standard values of evaluation index for eutrophication assessment

I3
. §v oD SD N EYE WEMESRER
RERUER L) (mg-L~1) (m) (mg-L-1) (FFALY) SOt
< < = = < <
WAEAEFRCL) 1 0.09 37 0.02 4 1.50
#EFR (1) 4 0.36 12.0 0.06 15 2.57
g () 23 1.80 2.4 0.31 50 3.49
BEEHR (V) 110 7.10 0.55 1.20 100 4.45
BEERN) 660 27.10 0.17 4.60 1000 5.59
wEEFR() > 660 >27.1 <0.17 >4.60 > 1000 >5.59
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K2 BOBEFNSYLEABMEREFAAAENTINER
Tab.2 Measured values of evaluation index of some lakes and reservoirs and their assessment results

s ilpc MERE  AXHE  EXFE KOREE
™ oD SD ™ EUR gygpgs wnsRE PRSR  EHLE
(rg'L-!)  (mg-L™") (m) (mg'L™Y) (ALY
K 20 2.83 0.50 0.90 100 4.00 v il II|
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