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Evaluation of combined models Efficiency for improving the evaporation
modeling

Masumeh Farasati!, Hasan Fataabadi?, Haamed Rouhani?

A4bstract

In this research by combining individual models outputs, the strengths of each single model are used
to make a new model that has better performance than each single model. In this study the efficiency
of nonparametric K nearest neighbor and BMA model were compared with BGA , GRA, AICA,
BICA, equal weights averaging and lasso methods. For this purpose, the evaporation rate from the
water level was simulated at three stations of Marwa Tappeh, Gonbad and Gorgan, using the
individual models of the US Land Development Organization, Tchymyorov, Ivanov, Hanfer,
Shahten, Marciano and Meyer. Then each combination of models was implemented to combine the
outputs of each single model. The results showed that during the calibration and validation period,
the best performance was related to the experimental model of the US Land Development
Organization. The best performance of the combination models for the calibration period and
validation period at the Marah-e-Tappeh station in GRA in Gonbad and Gorgan stations. Regarding
the error indices, the best performance of calibration period of GRA method and validation data is
related to the GRA, BICA and AICA methods and the worst the function is related to the EWA
method. For the validation period, the nearest KNN neighbor method has a better performance than
other combination methods. Bayesian average results showed that in all three stations, in the case
of gamma distribution, different modes of its variance modeling were similar and in all stations of
normal distribution modes, they had better performance than gamma distribution modes, as well as
the range of uncertainty in normal distribution mode, it was smaller than gamma distribution. On
the other hand, in the estimation of the point, Bayesian average modification with normal
distribution after gra method performed better than other combination models.

Keywords: Evaporation, BMA model, combined models
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Evaluation of combined models Efficiency for improving the evaporation
modeling

Masumeh Farasati!, Hasan Fataabadi?, Haamed Rouhani?
Abstract

Introduction: Due to the interaction of different meteorological parameters for calculation of
evaporation, there are nonlinear relationships for estimating its value that do not have high accuracy.
Each experimental relationship is recommended according to the climatic conditions of each region.
Therefore, the accuracy of experimental relationships is different and needs to be examined and
calibrated in each region. Since the climatic conditions are different in each region, it seems
necessary to determine the most appropriate experimental method for estimating evaporation that
has the least difference with the results of the pan. One of the important climatic parameters used in
modeling many hydrological and climatic processes is the amount of evaporation-transpiration.

Methodology: In this study, meteorological parameters of minimum temperature, maximum
temperature and average temperature, minimum and maximum relative humidity and sunny hours
of three stations of Gorgan, Gonbad and Maraveh Tappeh located in Golestan province in the period
of September 1994 to September 2014 were used. Parameters required to determine evaporation
included day, month, year, minimum temperature, maximum and average, minimum relative
humidity, maximum and average and sunny hours. The individual models studied included the
American Land Development Organization, Tichomirov, Ivanov, Hanfar, Shahtin, Marciano, and
Meyer.

In this research by combining individual models outputs, the strengths of each single model are used
to make a new model that has better performance than each single model. In this study the efficiency
of nonparametric K nearest neighbor and BMA model were compared with BGA , GRA, AICA,
BICA, equal weights averaging and lasso methods. For this purpose, the evaporation rate from the
water level was simulated at three stations of Marwa Tappeh, Gonbad and Gorgan, using the
individual models of the US Land Development Organization, Tchymyorov, Ivanov, Hanfer,
Shahten, Marciano and Meyer. Then each combination of models was implemented to combine the
outputs of each single model.

Discussion and Conclusion: In BMA method, between the two gamma and normal distributions
for all three stations of Maravah Tappeh, Gorgan and Gonbad, the normal distribution had less
RMSE and more Nash. In Bayesian averaging method, although optimization methods are not used
to determine the assigned weights like gra method and weights are obtained by maximizing the
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probability function, but the weights obtained for this model are similar to the weights obtained for
gra And performed better in point estimation after the gra method than other models. Due to the fact
that in Bayesian averaging method, instead of providing a point estimates, the distribution function
is presented for each observation. In this research, this method was able to have a good estimate of
the amplitude of uncertainty. In estimating the amplitude of uncertainty using Bayesian averaging
method, the amplitude of uncertainty obtained was larger in the parts where the variance of the data
was high and the amplitude of uncertainty obtained was smaller in the parts where the variance of
the data was smaller. According to the results of this study, if the purpose of modeling is only to
improve the performance of individual models without considering the amplitude of uncertainty,
according to the efficiency and volume of calculations, it is better to use the GRA method and in the
case of estimating the amplitude of uncertainty, the method Weight averaging is suggested.The
results showed that during the calibration and validation period, the best performance was related to
the experimental model of the US Land Development Organization. The best performance of the
combination models for the calibration period and validation period at the Marah-e-Tappeh station
in GRA in Gonbad and Gorgan stations. Regarding the error indices, the best performance of
calibration period of GRA method and validation data is related to the GRA, BICA and AICA
methods and the worst the function is related to the EWA method. For the validation period, the
nearest KNN neighbor method has a better performance than other combination methods. Bayesian
average results showed that in all three stations, in the case of gamma distribution, different modes
of its variance modeling were similar and in all stations of normal distribution modes, they had better
performance than gamma distribution modes, as well as the range of uncertainty in normal
distribution mode, it was smaller than gamma distribution. On the other hand, in the estimation of
the point, Bayesian average modification with normal distribution after gra method performed better
than other combination models. According to the results of this study, if the purpose of modeling is
only to improve the performance of individual models without considering the amplitude of
uncertainty, according to the efficiency and volume of calculations, it is better to use the GRA
method. Weight averaging is suggested.
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