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Fig.1 Stations and water system in the study area
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Table2 The best decomposition component for each predictor
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Fig.3 The components of salinity time series that are obtained by the decomposition of AT
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Table3 Evaluation of predicted components from testing set
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D1 4-18-1 0.608 89.415 55.169  4-11-1 0.509 100.155  61.162  4-18-1 0.477 103.312  67.670
D2 4-6-1 0.898 41.175 26.010 4-6-1 0.656 75.508 49458  4-17-1 0.617 79.638 49.657
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Table5 Difference of prediction accuracy
between WA-ANN and BP-ANN models

L BIAIRRE BORIZER NSE RMSE MAE
BP-ANN 4-10-1 0.936 167505  103.948
1d WA-ANN 0.943  157.748  97.298
et 0.75% 5.82% 6.40%
BP-ANN 4-12-1 0.787  305.888  185.968
2d WA-ANN 0.813 286762  172.413
etk 3.30% 6.25% 7.29%
BP-ANN 4-17-1 0.618  410.144  246.481
3d WA-ANN 0.682  373.851  216.508
Ak e 10.36%  8.85%  12.16%

L ARARIERE f WA-ANN FH%] BP-ANN 2R3 EN B F - R EET
kb, X NSE SAHEKAE 43 L, X F RMSE Fil MAE s/ N E 4L,

F4  WA-ANNEBP-ANNRE 7 62 0 il 7k B B T B SE- H a3t R 22
Table4 Mean absolute error for WA-ANN and BP-ANN models in two drought periods from testing set

T 0489 1d 39 2d i LA 3d
S A X TR 2 (MAE)
BP-ANN WA-ANN BP-ANN WA-ANN BP-ANN WA-ANN Sy
2009-1-1 % 2009-2-28 49.13 43.93 89.47 76.84 105.24 75.86
Wi/ NI 10.6% 14.1% 27.9% 17.5%
2009-10-15 % 2010-2-4 132.58 125.16 235.07 212.47 318.27 279.56
P/ INIE 5.6% 9.6% 12.2% 9.1%
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Fig.4 Salinity process predicted by WA-ANN and BP-ANN models
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Study of Estuarine Salinity Prediction Based on Wavelet Artificial Neural Network

ZHOU Fanhan*?, LIU Bingjun®?, HU Jiayu’, YANG Fang*, WAN Donghui*, HU Xiaozhang*
(1. School of Civil Engineering, Sun Yat-Sen University, Zhuhai 519082, China; 2. Key Laboratory of Water Cycle and Water
Security in Southern China of Guangdong High Education Institute, Zhuhai 519082, China; 3. Guangdong Hydropower Planning &
Design Institute, Guangzhou 510635, China; 4. The Pearl River Hydraulic Research Institute, Guangzhou 510611, China)

Abstract: In view of that the traditional neural network methods in the treatment of non-stationary time series are susceptible to
noise and difficult to dig the correlation between variables, wavelet decomposition method based on a trous algorithm (AT), which
considered boundary effect and shift invariance well, was used to preprocess the data. Then the wavelet-neural-network (WA-ANN)
model for saltwater intrusion prediction was constructed. Daily salinity forecast was carried out in the dry season from 2008 to
2010. The results show that the wavelet-neural-network (WA-ANN) model could reduce the interference of external noise, and its
prediction accuracy is obviously better than the traditional BP-neural-network (BP-ANN) model. In the two dry periods from testing
set, the mean absolute error (MAE) of WA-ANN model is 17.5% and 9.1% less than that of the BP-NN model. Besides, the
longer prediction period of salinity is, the more obviously WA-ANN model outperformed BP-ANN model in salinity forecasts. The
Nash efficiency coefficient (NSE) increases by 0.75%, 3.3% and 10.36% when the prediction period are 1, 2 and 3 days
respectively.

Key words: Modaomen waterway; saltwater intrusion; artificial neural network; wavelet decomposition
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