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Abstract: In order to overcome the difficulties of prediction caused by the unstable characteristics and dynam-
ic changes of river dissolved oxygen in small watershed with few data, a prediction method was proposed based
on complete ensemble empirical mode decomposition with adaptive noise (CEEMDAN) and Elman dynamic
neural network. The CEEMDAN method was used to stabilize and reduce the noise of the original dissolved
oxygen time series data. The fluctuation characteristics, periodic characteristics and long-term trend of dis-
solved oxygen with time change were extracted. By calculating the sample entropy (SE) value, several se-

quences with similar feature were combined to reduce the error accumulation. The Elman model optimized by
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the cuckoo search (CS) algorithm was adopted to predict the new recombined sequences respectively, and the-
final prediction result was obtained by superposing the prediction results of each sequence. The experimental
results showed that the mean absolute error (Ey,) of CEEMDAN-SE-CS-Elman method was 0. 14, the mean
absolute percentage error (Eypsy) was 2. 07 %, the root mean square error ( Epys) was 0. 24, and the coeffi-
cient of determination (R?) reached 0. 951 6. The prediction accuracy was improved compared with other time
series forecasting models.

Keywords: river dissolved oxygen; forecasting models; CEEMDAN; sample entropy; cuckoo search algo-

rithm; Elman neural network
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Fig. 1 Flow chart of dissolved oxygen prediction in rivers
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