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1. Introduction

The land of Iran is located on the dry belt of the world, and despite the scarcity of water, it has been constantly
exposed to the fluctuations and irregularities of the rainfall regime, and this issue has created many problems
and dilemmas for the management of the country's water resources, which are considered important. It has
provided the most sources of water supply needed for agriculture, drinking and industry. Therefore, studying
and evaluating the quality of these sources is more important than ever. In this regard, based on the FAO
Penman-Mantith relationship, the monthly potential evaporation-transpiration rate in the selected synoptic
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stations was calculated from the monthly meteorological data and as an input to the hybrid meta-exploratory
models including the artificial neural network (ANN). enhanced support vector (ESVM), meta
combinatorial learning model (Stacking) is used.

2. Materials and Methods

To carry out this research, according to the statistics and information collected from the Meteorological
Organization of Golestan province, the prediction of evaporation and transpiration parameters of this
province was done using smart models. After obtaining statistics and information related to meteorological
data including: average temperature data, average minimum temperature, average maximum temperature,
average relative humidity, average minimum relative humidity, average maximum relative humidity, sunny
hours, evaporation, number of sunny hours , the dew point of Golestan Meteorological Organization and the
selection of 6 stations and a common period of 30 years (1370-1401), the prediction of potential evaporation
and transpiration parameter was discussed. In order to do the work, artificial intelligence methods including
Artificial Neural Network (ANN) model, Enhanced Support Vector (ESVM) and Staking, and in the eight
scenarios, to advance The parameters of evaporation and transpiration potential of Golestan province were
used. First, the input data was divided into two groups. The data was divided into two categories: calibration
data (training) and test data (test). Data training will be done using 70% of the data and the remaining 30%
that did not play a role in training was used as test data. After examining the data, the data related to the
training and testing of the models were selected (randomly and normalized) and used. Data calibration is
evaluated using 70% of the data (for training) and the performance of the methods is evaluated using the
remaining 30% of the data. Also, in this research, three measures of root mean square error, correlation
coefficient and average absolute value of error were used to evaluate the accuracy of the models.

3. Results

In this section staking, ESVM, ANN-MLP models with different inputs were investigated to predict the
evaporation and transpiration parameters of Golestan province, and according to the statistical coefficients
comparing the output of the model with the observed values of the test data, the best models were selected
in order of output accuracy. Considering that all these inputs are not acceptable, therefore, according to the
comparison of the output obtained from the models (with different inputs) with the observed values, some
of these inputs were selected as the best inputs. From the examination of the results of all stations, it was
observed that all reference evaporation and transpiration parameter prediction models have good
performance. But the Stacking model in all studied stations in the best scenarios has the lowest average
absolute value of error (Gorgan: 0.25, Gonbad: 0.08, Kordkoi: 0.25, Bandar Turkmen: 0.8, Aliabad: 0.33
and Minodasht: 0.97) and the explanation coefficient is very High (Gorgan: 0.996, Gonbad: 0.99, Kordkoi:
0.99, Bandar Turkmen: 0.996, Aliabad: 0.991 and Minodasht: 0.992) and the lowest square root of the error
(Gorgan: 6.849, Gonbad: 9.919, Kordkoi: 9.671, Bandar Turkmen: 6.561, Aliabad: 9.123 and Minodasht:
8.73). Also, after the Stacking model, in all stations, the ANN model and then the ESVM model have higher
accuracy than the rest of the models.

4. Discussion and Conclusion

The main goal of this research is to investigate the ability of artificial neural network (MLP) model, enhanced
support vector model, rain forest model, deep learning model, meta hybrid memory model and generalized
linear model to predict reference evaporation and transpiration parameters in Golestan province with the
common period of 30 years (1370-1400) has been used. The input parameters of this research included
average temperature, average minimum temperature, average maximum temperature, average relative
humidity, average minimum relative humidity, average maximum relative humidity, number of sunny hours,
dew point and evaporation. In this research, 8 input combinations of meteorological parameters were used.
The results obtained from this research showed that input combination § and 7 of the rest of the models have
a high ability to estimate the reference evaporation and transpiration parameter. According to the results, it
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can be seen that in all the studied cities, the Stacking model is more accurate than the other models in
predicting the ETo parameter. After that, RF model and then DL model have good efficiency respectively.
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