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Abstract
Background and Objectives

One of the first steps for optimal management of water consumption in the agricultural sector is
to estimate water needs by determining evapotranspiration. There are several direct and indirect

methods for estimating evapotranspiration; each one has advantages and disadvantages. Due to the
importance of measuring evapotranspiration in most hydrological studies and estimating the water
requirement of plants and due to the limitation of the possibility of direct measurement, there is a
serious need for experimental methods to estimate evapotranspiration. In the present study,
reference evapotranspiration was initially estimated at selected stations in the east of Lake Urmia.
Then, experimental methods of calculating the pan coefficient were used to calculate the reference
evapotranspiration using evaporation pan data considering the FAO standard method.

Methodology

The aim of this study was to evaluate the accuracy of pan coefficient estimation methods to
calculate daily evapotranspiration in the east of Lake Urmia basin. There are several direct and

indirect methods for estimating evapotranspiration; each one has advantages and disadvantages. The
evaporation pan method has been used to estimate evapotranspiration values. For this purpose, data
from Tabriz, Sarab, Maragheh, Bostanabad and Herris synoptic stations located in the east of Urmia
Lake basin were used. The meteorological data utilized in the current study are minimum, average
and maximum temperature, sunny hours, minimum, average and maximum relative humidity, wind
speed, and evaporation from the pan. It is worth mentioning that due to the limitation of recording
evaporation pan data, the present study was carried out using data for 6 months of the year (May to
October) in which continuous data are available. The values of the pan coefficient were estimated
using six experimental methods including Konica, Allen and Parvit, Snyder, modified Snyder,
Orang and Mohammad et al. To determine the best method for estimating the pan coefficient, the
evapotranspiration values obtained from the application of each method were compared with the
evapotranspiration values obtained from the standard FAO-Penman-Monteith method. Furthermore,
statistical meters of R, RMSE, MAE and box and violin plot diagrams were used to evaluate the
obtained results.

©: The Author(S)
@ ® @ Publisher: University of Tabriz



Evaluating the accuracy of methods for ... Mouneskhabh, et al.

Findings

In this study, six experimental models were used to estimate the pan coefficient. Based on the
obtained results, the highest range of average monthly changes of the pan coefficient is related to
the Orang method. Also, considering the average monthly values obtained for the pan coefficient,
the Orang method estimates the reference evapotranspiration to a considerable amount. The results
showed that in Bostanabad and Harris modified Snyder method, in Sarab and Maragheh method of
Mohammad et al. and in Tabriz Allen and Parvit method are the best methods for estimating pan
coefficient. Also, in general, in all stations, the Orang method has the highest error in estimating
pan coefficient. In order to use experimental models for estimating the pan coefficient to calculate
evapotranspiration, it is necessary to determine the appropriate model for each region based on the
climatic conditions.

Conclusion

Due to the importance of estimating reference evapotranspiration in most hydrological studies as
well as estimating the water requirement of plants, several direct and indirect methods have been
developed. In the present study, six models of estimating the pan coefficient were evaluated in order
to calculate the daily reference evapotranspiration using evaporation pan data. The obtained results
showed that in general, the models for estimating the coefficient of the pan with acceptable
accuracy can be used to calculate evapotranspiration. Meanwhile, due to the effect of climatic
factors in these models, it is necessary to evaluate the efficiency of each model in different climatic
conditions and determine the appropriate model for each region. For example, the results of the
present study showed that the Orang method for the study area (east of Lake Urmia) does not
provide suitable results and if this model is used for the east of Lake Urmia, it is necessary to
calibrate the model. Also, based on the obtained results, the accuracy of other methods is close to
each other. In Bostanabad and Herris, the modified Snyder method, in Sarab and Maragheh, the
method of Mohammad et al., and in Tabriz, the method of Allen and Parvit, are the best methods in
estimating daily reference evapotranspiration.

Keywords: East of Lake Urmia, Evapotranspiration, Experimental methods, FAO-Penman-Monteith
method, Pan coefficient.
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