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Table 2. Proposed models.
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Table 4. Results of WANN2 model.

slre

TP s aYe Sl oSl spsadeSalie S 0 Ui o S e Srse g5 Jie
U (e Outqu Layer Hi ddep Layer Input' Layer ANN Function Decomposition Wavelet Model
RMSE E (Size) (Size) (Size) level Type
0.77 0.35 1 5 15 tansig 4 haar
0.51 0.69 1 14 12 tansig 3 db2
0.53 0.67 1 12 12 logsig 3 db3
0.53 0.67 1 15 12 tansig 3 db4
0.47 0.73 1 5 12 tansig 3 db5
0.62 0.56 1 8 12 logsig 3 db6
0.43 0.77 1 9 12 logsig 3 db7
0.42 0.78 1 6 15 logsig 4 db8 g
0.54 0.66 1 3 18 logsig 5 coifl §
0.55 0.65 1 11 18 tansig 5 coif2 i’
049 072 1 7 15 logsig 4 coif3 2
050 070 1 3 12 logsig 3 coif4 QE
0.39 0.80 1 12 logsig 3 coifs 8
0.62 0.57 1 10 18 tansig 5 syml §
0.67 0.50 1 2 15 logsig 4 sym2
0.49 0.72 1 15 18 logsig 5 sym3
0.49 0.71 1 9 15 logsig 4 sym4
0.52 0.68 1 6 15 tansig 4 sym5
0.43 0.77 1 13 15 logsig 4 symo6
0.56 0.63 1 1 15 tansig 4 sym7
0.45 0.75 1 5 15 logsig 4 sym8
WANN3 Jos s =0 J s
Table S. Results of WANN3 model.
ot e R oSl Glea¥o Sl o e¥e Sl e oY Il o Seses g
RMSE e Outqu Layer Hiddep Layer Input' Layer ANN Decomposition Wavelet Model
E (Size) (Size) (Size) Function level Type
0.39 0.82 1 9 6 logsig 1 haar
0.36 0.84 1 6 6 tansig 1 db2
0.34 0.85 1 4 9 tansig 2 db3
0.33 0.86 1 6 6 tansig 1 db4
0.35 0.85 1 8 9 logsig 2 db5
0.28 0.89 1 1 12 tansig 3 db6
0.27 0.89 1 1 9 tansig 2 db7
0.23 0.91 1 8 12 logsig 3 db8 =S
0.38 0.83 1 2 15 tansig 4 coifl QL
0.33 0.86 1 3 15 logsig 4 coif2 Qn;.
0.28 0.89 1 1 12 logsig 3 coif3 2
0.26 0.90 1 3 9 logsig 2 coif4 T
0.24 0.90 1 2 9 logsig 2 coif5 %
0.38 0.83 1 10 12 logsig 3 syml g
0.34 0.85 1 3 12 tansig 3 sym2
0.34 0.85 1 10 12 logsig 3 sym3
0.32 0.87 1 1 12 logsig 3 sym4
0.26 0.90 1 14 12 logsig 3 sym5
0.30 0.88 1 2 18 logsig 5 symo6
0.26 0.90 1 2 18 tansig 5 sym7
0.25 0.90 1 2 18 logsig 5 sym8
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Table 6. Statistical analysis of restructured DO data in the Boulder reservoir.
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Abstract

Background and Objectives: Qualitative and quantitative management of water resources to
meet the demand for different usages is the major approach in each country policy. In this
regard, dam reservoirs water quality monitoring is an important step in the management of these
resources. Previous researches described in this study, show that, artificial neural network based
models can be used to predict the qualitative indices of water resources efficiently. The
objective of this study is to develop an efficient model in order to predict the concentration of
dissolved oxygen in the dam reservoir.

Materials and Methods: The data used in this study consisted of monthly dissolved oxygen
data from January 1998 to December 2007 were obtained from Boulder reservoir, Colorado,
(USA). This study investigated the prediction of dissolved oxygen in a gauging station in the
reservoir by artificial neural network, multi linear regression and conjunction of wavelet
analysis and artificial neural network models. In the proposed wavelet analysis and artificial
neural network model, observed time series of dissolved oxygen was decomposed at different
scales by wavelet analysis. Then, total effective time series of this water quality index was
imposed as inputs to the artificial neural network model for prediction of one month ahead
dissolved oxygen.

Results: Results showed that the wavelet analysis and artificial neural network combined model
performance were better in prediction rather than the artificial neural network and multi linear
regression models. Using wavelet analysis improved the modeling results considerably. In the
combined model, E, and RMSE is obtained 0.96 and 0.22 respectively. Artificial neural network
and the combined wavelet with artificial neural network models produced reasonable
predictions for the minimum values that lead anaerobic condition in reservoir.

Conclusion: The results showed that using wavelet analysis in conjunction with artificial neural
network, improved the modeling performance. Also the results of this research indicate that the
wavelet analysis and artificial neural network combined model is a promising model for
dissolved oxygen predicting in reservoirs such as those found in Boulder reservoir.

Keywords: Dissolved oxygen, Wavelet transform, Artificial neural network, Water quality,
Dam reservoir
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