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Fig. 1 Location of study area, dam and stations
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Table 2 The results of ARIMA models
Model o ox or 9\ 8, D, 0, Akaike Schwarz
ARIMA(1,0,1)(1,0,0) 0.508 -0.104 0.491 579.617  -567.496
ARIMA(1,0,0(1,0,0) 0.573 0.508 -579.927  -571.846
ARIMA(1,0,1)(1,0,1) 0.583 0.077 0.996 0.921 -701.617 -685.456
ARIMA(1,0,0)(1,0,1)  0.528 0996 0923 -703.844  -691.724
ARIMA(2,0,0)(1,0,1) 0508  0.038 0996 0919 -701.162  -685.001
ARIMA(2,0,0)(1,0,0) 0.622 0.075 0.483 -579.617 -567.496
ARIMA(3,0,0)(1,0,00 0.633  -0.039  -0.079 0.447 577.617  -561.456
ARIMA(3,0,0)(1,0,1) 0.507 0.027 0.022 0.9956 0.918 -698.481 -678.28
ARIMA(1,0,0)(1,1,1) 0.527 0.042 0.942 -697.07 -684.949
ARIMA(2,0,0)(1,1,1) 0511  0.028 0041 0942 -695518  -679.357
ARIMA(3,0,0)(1,1,1) 0.509 0.02 0.018 0.039 0.937 -691.282 -671.081
ARIMA(1,0,1)(1,1,1)  0.569 0.059 0041 09416 -694.399  -678.238
ARIMA(1,0,2)(1,1,1)  0.602 0091 00271 0042 0941 -692.399  -672.197
ARIMA(2,0,1)(1,1,1) 0.362 0.105 -0.151 0.041 0.94 -692.175 -671.974
ARIMA(3,0,1)(1,1,1) 0707  -0.083 0017  0.197 0039 0936 -690.175  -665.934
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Table 3 Observed and predicted discharge values with time series models, neural network and SVM

SVM ANN Time Observed Row SVM ANN Time Observed Row
series series
3.06 6.47 6.11 1.00 37 4.47 2.03 2.87 2.73 1
3.34 4.48 2.96 1.34 38 3.62 2.97 3.88 1.68 2
3.24 3.15 3.51 1.22 39 4.80 4.53 3.84 3.14 3
3.57 3.40 2.93 1.61 40 3.93 4.55 4.84 2.06 4
9.91 3.44 6.44 9.44 41 8.69 4.92 6.87 7.92 5
11.06 10.64 18.57 10.87 42 8.41 9.26 15.25 7.58 6
6.76 15.35 23.63 5.55 43 16.54 10.73 19.77 17.87 7
4,76 8.06 6.24 3.09 44 16.98 24.46 10.17 18.45 8
477 6.32 1.71 3.10 45 3.87 21.32 7.53 1.99 9
3.11 5.48 1.38 1.05 46 7.60 4.00 0.73 6.58 10
2.33 4.46 1.47 0.09 47 3.81 7.66 3.61 1.92 11
453 2.84 0.32 2.81 48 2.85 5.79 1.67 0.73 12
8.72 2.77 4.37 7.96 49 4.05 3.67 3.87 2.21 13
17.58 9.94 6.11 19.24 50 5.09 3.22 3.44 3.49 14
10.39 25.22 12.00 10.03 51 7.67 5.18 5.12 6.67 15
12.48 8.91 8.21 12.66 52 5.73 8.82 6.49 4.28 16
33.62 18.20 16.23 45.50 53 11.05 7.32 9.27 10.86 17
36.25 61.56 38.82 52.15 54 28.28 14.92 16.79 35.12 18
24.23 37.98 46.84 28.61 55 17.78 39.58 38.94 19.51 19
21.00 3.94 16.41 23.91 56 19.66 7.25 12.46 22.06 20
4,93 15.21 8.47 3.29 57 4.70 22.15 7.46 3.02 21
3.59 2.88 1.61 1.64 58 4.02 3.22 1.46 2.17 22
7.45 4.80 1.66 6.39 59 11.16 4.92 1.95 10.99 23
3.46 7.14 3.36 1.49 60 3.95 13.22 4.25 2.08 24
4.24 5.55 411 2.44 61 3.76 5.75 5.44 1.85 25
4.49 4.03 4.34 2.76 62 6.17 4.21 3.53 4,82 26
5.98 4,90 4.26 4,59 63 5.64 5.88 6.27 417 27
5.00 6.35 5.27 3.38 64 5.91 6.93 5.14 4.50 28
9.89 6.27 9.85 9.41 65 12.16 6.99 9.49 12.25 29
9.91 12.29 17.99 9.43 66 33.58 17.03 19.49 45.41 30
24.71 13.07 18.84 29.35 67 40.73 59.87 41.42 75.74 31
3.27 29.63 15.42 1.25 68 25.18 45.46 31.06 30.08 32
5.24 4.29 1.08 3.68 69 9.28 3.15 9.43 8.65 33
3.26 450 1.52 1.24 70 11.75 1.70 3.06 11.74 34
2.40 4.79 1.59 0.17 71 7.21 17.00 6.64 6.10 35
0.42 3.02 0.48 0.32 72 4.85 8.36 3.09 3.19 36
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Fig. 4 a) Observed and predicted discharge values with time series models, b) ANN, c) SVM, d) distribution
diagram of observed and predicted discharge values with time series models, €) ANN, and f) SVM
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Abstract

In water resources management, there is a critical need to the prediction of the amount of inflow
into the water supply system in order to be aware of future conditions and planning for optimal
allocation of water resources to different sectors such as drinking, agriculture and. The aim of this
study is to forecasting the monthly inflow to the Gorgan dam for future. To this aim, the data of the
Qazaghli station with a 47-years history period and three Time series, neural network and Support
vector machine models used for prediction. According to the obtained results, the ARIMA (1, 0, 0)
(1, 0, 1) was found to be the premier parsimonious time series model based on the Akaike and
Schwarz criteria. Moreover, The ANN model with 2 input and 10 neurons tuning and the SVM
model with one input were the best performing models. Finally, according to the obtained results
and evaluation criteria, the SVM model has the best efficacy in comparison with two other methods.
The RMSE and AARE was 5.31 and 1.07 for SVM model, respectively; 9.88 and 2.78 for neural
network, respectively and 8.84 and 1.07 has been obtained for Time Series model, respectively.
Based on the results of this research, the best model to predict the monthly discharge input to the
Gorgan dam was SVM.

Keywords: Akaike; Ghazaghli Station; Schwarz; Modeling; Neuron.
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