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Applications of several neural network models to eutrophication
evaluation of lakes and reservoirs

CUI Dong-wen
( Wenshan Water Conservancy Bureau of Yunnan Province, Wenshan 663000, China)

Abstract ; Based on the eutrophication evaluation criteria for Chinese lakes and reservoirs, and RBF, GRNN, BP,
and Elman neural network algorithm theories, four neural network models were constructed to evaluate the
eutrophication of lakes and reservoirs. The interpolation method was used to construct network training samples.
The threshold levels for eutrophication evaluation of Chinese lakes and reservoirs were considered the evaluation
samples and were used for prediction. The predicted results, which were regarded as the criteria for division of
eutrophication levels, were used to evaluate the eutrophication of 24 major lakes and reservoirs in China. The
results show the following: The eutrophication evaluation results of the 24 major lakes and reservoirs using the RBF,
GRNN, BP, and Elman neural network models were basically the same and had high precision, indicating that the
four neural network models and evaluation methods are reasonable and feasible, and can provide a new way for
evaluation of eutrophication of lakes and reservoirs. Compared with the BP and Elman neural network models, the
RBF and GRNN neural network models not only had identical evaluation results, but had advantages of fast
convergence, high prediction accuracy, less parameters to be adjusted ( only the SPREAD parameter), and
unlikely occurrence of a local minimum, and could perform quicker prediction and evaluation of the network with

greater computational advantages.

Key words; lake and reservoir; eutrophication evaluation; RBF neural network ; GRNN neural network ; BP neural

network ; Elman neural network
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