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Table 1- Characteristics of the Study Stations in West Azerbaijan Province.

Elevation(m) Latitiude Langitiude River Station No
1533 38.60 44.60 Zola-Chay Chahrigh_Olia 1
1715 37.66 44.90 Nazlo-Chay Tapik 2
1285 37.65 44.83 Rozeh_Chay Kalhor 3
1525 37.43 4487 Shahr_Chay MirAbad 4
1464 37.28 44.90 Barandoz_Chay  HashemAbad 5
1500 37.00 45.03 Gadar_Chay Pei-Ghaleh 6
1400 36.70 45.61 Mahabad_Chay Kotar 7
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Figure 1- Geographical location of the study area.
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Figure 2- Autocorrelation of the monthly streamflow time series with lags from one to thirteen at four hydrometric
stations in the study area.
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Table 2- Values of three statistical evaluation metrics—Pearson correlation coefficient (R), root mean square error
(RMSE), and Nash-Sutcliffe efficiency coefficient (NSE)—for the historical and estimated monthly streamflow time
series of eight selected ARIMA stochastic model patterns.
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Figure 3- Comparison of the declining series and the historical and estimated monthly streamflow time series from
the best stochastic models at two hydrometric stations.
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Figure 4- Comparison of box plots of historical and estimated monthly streamflow data from the best stochastic
models at Mirabad station on the Shahrchai River and Cherigh station on the Zola River.
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Table 3- Values of three statistical evaluation metrics—Pearson correlation coefficient (R), root mean square error
(RMSE), and Nash-Sutcliffe efficiency coefficient (NSE)—for the historical and estimated monthly streamflow time
series of eight selected ARIMA stochastic model patterns.

ANN ELM SVM
R RMSE NSE R RMSE NSE R RMSE NSE
Chahrigh 0.55 2.00 0.453 0.23 2.52 0.132 0.56 1.90 0.506
Tapik 0.64 6.62 0.569 0.26 8.67 0.260 0.72 5.56 0.698
Kalhor 0.48 0.85 0.287 0.03 1.23 -0.493 0.64 0.61 0.633
MirAbad 0.69 3.74 0.456 0.23 5.13 -0.035 0.68 5.05 0.010
HashemAbad 0.59 4.43 0.375 0.09 7.21 -0.669 0.62 6.98 -0.55
Pei-Ghaleh 0.29 6.71 0.419 0.39 8.76 0.050 0.70 5.12 0.662
Kotar 0.20 6.97 -0.792 0.07 9.27 -2.170 0.38 4.47 0.263
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Figure 5- Comparison of the declining series and the historical and estimated monthly streamflow time series from
the SVM artificial intelligence model in two rivers of the region.
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Figure 6- Comparison of box plots of historical and estimated monthly streamflow from artificial intelligence models
in four rivers of the region (Mahabad, Nazlou, Zola, and Gadar).
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