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Abstract
Background and Objectives

One of the main elements of hydrological cycle is evapotranspiration. Accurate estimate of this
element is so crucial in agricultural water management. The reference crop potential
evapotranspiration (ETo) is defined as the rate of evapotranspiration from a clipped green grass with
a height of 8-12 cm, well irrigated and without nutrition deficiency in a given time (mainly day). In
such conditions the hypothetical effective grass leaf area index is 2.88 m?m2 (Allen et al. 1998). The
aim of this study is to find the most suitable method among the three empirical ETo models that needs
less meteorological parameters in Urmia Lake basin. For this purpose, daily climatic data of the nine
weather stations selected across the Urmia Lake basin were used.

Methodology

The study area is the Urmia Lake basin located in north west part of Iran with an area of about 52000
square km. This basin faced with water deficiencies problem in recent years that led to shrinkage the
water surface of the lake dramatically. The water in the lake is hypersaline and was found as the
second saline lake after the Dead Sea in middle east. The three candidate models used here are the
Turk, Doorenbos and Pruitt (DP), and Blaney-Criddle (BC) models. Their accuracies were evaluated
with the FAO-56 Penman—Monteith (FAO56PM) model (Allen et al. 1998). The main reason in
selecting the FAO56PM method as a bench mark to evaluate other three methods is that this approach
is physically based and explicitly incorporates both physiological and aerodynamic parameters
(Sentelhaset al. 2010). Also, this method was used as the bench mark method in previous published
papers (Allen et al. 1998, Sentelhaset al. 2010, Tabari 2010). Data in daily scale were collected from
Islamic Republic of Iran Meteorological Organization (IRIMO). The data are the wind speed in 10 m
height (U10), maximum air temperature (Tmax), minimum air temperature (Tmin), relative humidity
(RH) and actual sunshine hours (n). The U1 converted to the two m height wind speed (U>) using the
equation presented in Nandagiri and kovoor (2005). The mean daily air temperature (Tmean)
evaluated using the arithmetic mean of Tmax and Tmin. All the equations used in estimation of other
parameters are included in the work of Dinpashoh et al. (2011). The quality of data inspected visually
and few missing values constructed using the most suitable method for each of the climatic parameters
(Hasanpour Kashani and Dinpashoh. 2012). The performances of the candidate models
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wereevaluated.using the three criteria which are the coefficient of determination (R?), root mean
square error (RMSE), and mean absolute error (MAE).

Findings

Results showed that the medians of R? obtained for the stations in the two models namely Turk and
BC were equal to 0.9, but it was about 0.75 in the case of DP model. The median of RMSE obtained
for Turk model was about 2 (mm day'), however, it was about 2.2 and 3.5 (mm day?) for the BC and
DP models, respectively. The median of MAE for the selected stations was less than 1 (mm day™?)
obtained for Turk, however, it was 1.9 and 2.5 (mm day-1) in the case of BC and DP, respectively.
Both the two empirical models namely Turk and BC had similar performances which can be used as
the alternative method to FAO54PM in Urmia Lake basin. In order to solve the water crisis in Urmia
Lake basin it can be suggest to modification of crop pattern, i.e. cultivation of those crops that need
less water, improving water efficiency by using modern systems such as drip irrigation, sprinkler
irrigation and so on. Restriction of digging new deep wells in this basin is recommended for
sustainable water use. Finally, some serious and quick works should be done in this basin to restrict
pollution of both surface and groundwater. It can be claimed that the findings of this study can help
water authority managers in better management of water resources across the basin.

Conclusion

In this research potential reference crop evapotranspiration estimated in the nine stations selected in
(and/or the adjacent borders of) Urmia Lake basin. Three candidate models namely Turk, Doorenbos
and Pruitt (DP), and Blaney-Criddle (BC) models compared with the FAO56PM output in this study.
Based on the two performance criteria namely R?and RMSE it can be concluded that the Turk model
having the R?equal to 0.9 and RMSE equal to 2 (mm day™) is the preferable one among the others
for the region under study. It can be suggested that this conclusion is valid when the candidate
empirical models limited to the aforementioned three models. It is recommended to use other
empirical models for better estimation of ETo in the Urmia Lake basin. It can be claimed that the
findings of this study can help water authority managers in better management of water resources
across the basin.

Keywords: Blaney-Criddle, Doorenbos and Pruitt, Evapotranspiration, Penman-Monteith, Turk,
Urmia Lake.
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