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Abstract

The lack of complete data should not hinder the study of the
hydrological condition and the long-term forecasts for
performing hydro-projects in one region. Various researchers
have used different methods such as Ratio Analysis, Fragment,
and Thomas-fiering for the reconstruction of incomplete flow
data in hydrometric stations. So, in this study, the accuracy of
these methods and computerized methods such as, artificial
neural network, hybrid wavelet-neural network, and support
vector machine have been investigated and compared. The
results showed that the computerized methods have the higher
accuracy than the other three methods. Comparison amongst
the computerized methods showed that the artificial neural
network method (R? = 0.98, RMSE = 6.18, SE = 0.476),
the support vector machine method (R? = 0.902, RMSE =
6.074, SE = 0.486), and the hybrid wavelet-neural method
(R? = 0.889, RMSE = 6.96, SE = 0.54) ranked first to third,
respectively. Although, these three methods have not
significant differences in results, but the support vector
machine constructed the data in the less time and with more
ease and hence had an advantage in comparison with the other
methods.
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Table 1- Reconstruction resuslt by Ratio Analysis, Fragment, and Thomas-fiering methods
iy b ologi 9 S 48 dComnd 3T (g, 4 (55l @l - Josa

Station Ratio Analysis Fragment Thomas-fiering
RMSE RMSE RMSE

Dependent Independent R* mus)  SE R? ms)  SE R? m¥s) S
Ghabghabloo Miandoab 069 1375 098 0.65 1311  0.94 0.53 1353  0.97
Bitas Kooter 0.64 1.6 0.89 0.5 186 1.04 0.56 356  1.98
Garjal Barisoo 086 1552 0.35 0.861 157  0.36 0.65 3524 0.82
Miandoab Dashband bukan 0.49 186  1.16 0.47 18.9 118 0.36 2795 1.72
Naghadeh Pole bahramloo 0.87 6.9 0.7 0.73 8.15 0.82 0.6075 1489 151
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Table 2- Reconstruction results by artificial neural network method
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Station Network structure Statistical indicators
Dependent Independent Number of - Number of R? RN;SE SE
Layers neurons (m?>/s)
Ghabghabloo Miandoab 2 1-4 0.815 11.2 0.80
bitas Kooter 2 1-4 0.91 0.79 0.44
Garjal Barisoo 2 1-4 0.988 4.9 0.11
Miandoab Dashband bukan 2 1-3 0.92 7.62 0.47
Naghadeh Pole bahramloo 2 1-3 0.89 5.19 0.52
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Table 3- Reconstruction results by hybrid wavelet-neural network and support vector machine methods
Oty 1351 Gaile 9 (Sa g0 — gmas S G941 (55wl @S Y Jgua

Station Wavelet-neural network Support vector machine
Dependent Independent R? '?n':@/ss)E SE R? I?ﬁl\g/SSI)E SE
Ghabghabloo Miandoab 0.8337 11.24 0.8 0.79 11.91 0.85
bitas Kooter 0.8672 11 0.61 0.9 0.87 0.48
Garjal Barisoo 0.9838 6.9 0.16 0.99 4.7 0.1
Miandoab  Dashband bukan 0.8277 11.19 0.7 0.92 8 0.5
Naghadeh Pole bahramloo 0.9326 44 0.45 0.88 5.58 0.56
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