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Introduction

Evaluation of plant models in agriculture has been done by many researchers. The purpose of this work is to
determine the appropriate plant model for planning and predicting the response of crops in different regions. This
action is made it possible to study the effect of various factors on the performance and efficiency of plant water
consumption by spending less time and money. Since the most important agricultural product in Iran is wheat, so
proper management of wheat fields has an important role in food security and sustainable agriculture in the
country. The main source of food for the people in Iran is wheat and its products, and any action to increase the
yield of wheat is necessary due to limited water and soil resources. Evapotranspiration is a complex and non-linear
process and depends on various climatic factors such as temperature, humidity, wind speed, radiation, type and
stage of plant growth. Therefore, in the present study, by using daily meteorological data of Urmia, Rasht, Qazvin,
Mashhad and Yazd stations, the average daily evapotranspiration values based on the results of the FAO-Penman-
Monteith method are modeled and the accuracy of the two methods temperature method (Hargreaves-Samani and
Blaney-Criddle) and three radiation methods (Priestley-Taylor, Turc and Makkink) were compared with FAO-56
for wheat.

Materials and Methods

The present study was conducted to evaluate the accuracy and efficiency of the AquaCrop model in simulation
of evapotranspiration and biomass, using different methods for estimation reference evapotranspiration in five
stations (Urmia, Qazvin, Rasht, Yazd and Mashhad). Four different climates (arid, semi-arid, humid and semi-
humid) were considered in Iran for wheat production. The equations used to estimate the reference
evapotranspiration in this study are: Hargreaves-Samani (H.S), Blaney-Criddle (B.C), Priestley-Taylor (P.T), Turc
(T) and Makkink (Mak). Then, the results were compared with the data of the mentioned stations for wheat by
error statistical criteriaincluding: explanation coefficient (R?), normal root mean square error (NRMSE) and Nash-
Sutcliffe index (N.S).

Results and Discussion

The value of the explanation coefficient (R?) of simulation ET and biomass in the Blaney-Criddle method is
close to one, which shows a good correlation between the data. The NRMSE and Nash-Sutcliffe values for both
parameters and the five stations are in the range of 0-20 and close to one, respectively, which indicates the
AquaCrop model's ability to simulate ET and biomass. On the other hand, the value of R? in the Hargreaves-
Samani method for biomass close to one, NRMSE in the range of 0-10 and Nash-Sutcliffe index is more than 0.5,
which indicates a good simulation. The NRMSE index in the evaluation of ET and biomass wheat is excellent for
the Blaney-Criddle method and about Hargreaves-Samani for ET is poor and for the biomass is excellent.

The Turc method with NRMSE in the range of 0-30, explanation coefficient close to or equal to one and a
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Nash-Sutcliffe index of one or close to one can be used to simulate ET and biomass at all five stations. Also, for
biomass simulation, Priestley-Taylor and Makkink methods have acceptable statistical values in all five stations.
Based on the value of explanation coefficient (R?) of estimation ET and biomass wheat for radiation methods,
the correlation between the data in all three radiation methods is high. Percentage of NRMSE index of Makkink
method for wheat in ET evaluation in Qazvin station is poor category and in Urmia and Rasht is good and in
Mashhad and Yazd is moderate and about biomass in all five stations (Qazvin, Rasht, Mashhad, Urmia and Yazd)
is excellent category, the error percentage of Priestley-Taylor method for wheat in ET evaluation in Yazd station
is good and the rest of the stations is poor, about biomass is excellent in all five stations (Qazvin, Rasht, Mashhad,
Urmiaand Yazd). The error rate of Turc method for wheat in ET evaluation in Urmia, Rasht and Mashhad stations
isgood andin Qazvin and Yazd is poor and about biomass is excellent in all five stations (Qazvin, Rasht, Mashhad,
Urmia and Yazd).
Conclusion

According to the results obtained using Blaney-Criddle method with R? value close to one, NRMSE in the
range of 0-20% (excellent to good) and Nash-Sutcliffe index close to one and Turc method with R? value close to
one, NRMSE in the range of 0-10% (excellent) and Nash-Sutcliffe index close to one was showed a good accuracy
of AquaCrop model in simulation of evapotranspiration and biomass with these methods of estimation of
evapotranspiration compared to other methods.
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Table 5- Results of statistical evaluation of temperature equations for wheat
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Table 6- Results of statistical evaluation of radiation equations for maize
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Figure 2- Comparison of simulated biomass of wheat with different estimation of ETo methods
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Figure 3- Comparison of the actual simulated evapotranspiration of wheat with different estimation of ETo methods
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