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Figure 1. The location of the Pashakola basin and the meteorological stations of around that
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Table 1. Specifications of meteorological stations around the Pashakola basin
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Figure 2. Artificial Neural Network structure of Multi-Layer Perceptron (MLP)
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Table 2. The results of the Kolmogorov-Smirnov test for the average annual temperature at the Gharakhail

Synoptic Station
P z D max abs D max- D max+ Kurt Skew Std dev Avg N
>y J¥YE A o IER —/00- ey .[58Y 720N v

Ji31,8 S g o] 55 lod bawgio (sl SIS 50 9051 ol =Y Joso
Table 3. The results of the Mann-Kendall tests for the mean temperature at the Gharakhail Synoptic Station
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Table 4. Statistical indices of the LARS-WG model evaluation in the base period (2004-2015) in the stage of
model calibration (n=12)
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Figure 3. Comparison of the mean monthly rainfall of observed and simulated data by the LARS-WG model in the
base period (2004-2015) in the stage of model calibration
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Table 5. Statigtical tests of the LARS-WG model evaluation in the base period (2004-2015) in the stage of model

calibration (n=12)
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Table 6. Statistical indices of the LARS-WG model evaluation in the base period (2004-2015) in the stage of

model validation (n=12)
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Figure 4. Comparison of the mean monthly rainfall of observed and simulated data by the LARS-WG mode! in the
base period (2004-2015) in the stage of model validation
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Table 7. Statistical tests of the LARS-WG model evaluation in the base period (2004-2015) in the stage of model

validation (n=12)
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Figure 5. Time series of simulated daily rainfall by LARS-WG model in the future period (2016-2025)
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Table 8. Statistical indices of the ANN model evaluation in the basic period (2001-2015) (n=15)
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Figure 6. The dispersion curve of observed and simulated runoff by the ANN model in the base period (2001-2015)
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Figure 7. Time series of observed and simulated daily runoff by the ANN model in the base period (2001-2015)
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Abstract

River flow forecasting plays an important role in planning, management and operation of
water resources. To achieve this goal and according to the phenomenon of global warming, itis
necessary to simulate the daily time series of rainfall and runoff for future periods. Therefore, it

Is important to survey the detection of climate change event and its impact on precipitation and
runoff in the basin. In the first step of this research, using Mann-Kendall trend statistical test,
climate change event in the Pashakola Babol basin in Mazandaran province is confirmed. The
results of the survey on 36 years daily mean temperature data, reflect the increasing trend in
average temperature in the basin. In the second step, the LARS'WG model under general
circulation models HadCM3 and A2 scenario is used to generate the daily rainfall time seriesin
the future period. In order to rainfall data, minimum temperature, maximum temperature and
sunshine hours is entered in the model for 12-year base period (2004-2015) and Then daily
rainfall time seriesin the basin is predicted for the next 10-year period (2016-2025). In the third
step, the artificial neura network model is used to simulate the process of rainfall - runoff in the
climate change condition and to generate the daily runoff time series in the future period.
Finally, in order to enhance the capability of the artificial neural network model in Predicting
the daily runoff, besides the predicted dally precipitation data, the rainfall and runoft data one
day before as effective factors on the current day runoff is aso entered in the model and using
rainfall and runoff neurons. Correlation coefficient was obtained equal to 0.8. This correlation
coefficient is significant a 1% and show the ability of model to simulate rainfall-runoff
process.

Keywords: ﬁ/lrtiéieclial Neural Networks Model, Climate Change, Daily Runoff, LARSWG
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