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Figure 1. Location of study area.
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Figure 3. Climate data variable during the study at Ardabil.
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Figure 4. Relationship between the daily reference evapotranspiration (ET,) estimates of each method versus

the Lysimeter daily evapotranspiration.
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Table 2. Performance evaluation of the 18 references evapotranspiration (ET,) models versus result of Lysimeter.

_ o) b
3, Je PE MR MAE RMSE .
No Model %) ) (mm.day™) (mm.day™) Spearman Coefficient
R P-value

1 Penman-Monteith 33.52 0.78 2.69 3.35 0.04 0.70
2 Hargreaves-Samani 27.50 0.86 2.55 3.16 -0.022 0.80
3 Hargreaves-Samani modified 07.00 1.09 3.03 3.76 -0.023 0.84
4 Irmak 73.12 0.31 4.38 4.92 0.12 0.28
5 Trajkovic 41.10 0.70 2.83 3.51 -0.025 0.82
6 Ravazzani et al 19.40 0.95 2.47 3.02 -0.029 0.80
7 Berti et al 36.30 0.75 2.72 3.40 -0.029 0.79
8 Schendel 15.22 0.96 2.62 3.34 0.065 0.56
9 Blaney Criddle 20.00 0.94 2.12 2.60 0.085 0.45
10 Romanenko 32.00 0.78 2.90 3.64 0.023 0.84
11 Romanenko modified 16.00 0.96 2.97 3.66 0.025 0.82
12 Mahringer 31.00 0.75 3.25 4.02 0.074 0.51
13 WMO 43.50 0.62 3.20 3.95 0.087 0.44
14 Rn 30.30 0.82 2.37 3.04 -0.017 0.88
15 Makkink modified 45.00 0.64 2.93 3.66 0.02 0.86
16 Turk 34.70 0.76 2.57 3.28 0.041 0.71
17 Valiantzas 1 method 64.50 0.41 3.87 4.53 -0.004 0.97
18 Valiantzas 2 method 60.37 0.45 3.64 4.32 0.075 0.51

AR



a0 3255 yridlys 9 Bgi ) Saome

C?UL‘_M JJA @b‘fwl-&d)é (ET())J;»\JL’% é,ﬁjfyzjd,\ﬁ Vs K '9@.‘4.)')—‘"&.5‘9-1?,

Table 3. Performance evaluation of the 18 references evapotranspiration (ET,) models versus result of

Penman-Monteith model.

el e
=2 o PE MR MAE 1 RMSE_] Spearman Coefficient
No Model %) () (mmday")  (mm.day”)
R P-value
1 Hargreaves-Samani 09.06 1.23 1.07 1.45 0.66 0.00
2 Hargreaves-Samani modified 39.90 1.58 2.21 3.17 0.56 0.00
3 Irmak 59.57 0.36 2.37 271 0.69 0.00
4 Trajkovic 11.38 1.01 1.07 1.40 0.65 0.00
5 Ravazzani et al 21.21 1.36 1.31 1.69 0.66 0.00
6 Berti et al 04.12 1.07 1.03 1.36 0.66 0.00
7 Schendel 27.53 1.36 1.45 2.39 0.74 0.00
8 Blaney Criddle 20.34 1.52 1.32 1.63 0.59 0.00
9 Romanenko 02.24 0.99 1.27 1.64 0.74 0.00
10 Romanenko modified 26.39 1.23 1.71 2.37 0.74 0.00
11 Mahringer 03.76 0.95 1.53 2.33 0.79 0.00
12 WMO 14.92 0.79 1.32 1.69 0.79 0.00
13 Rn 04.80 1.26 1.07 1.45 0.61 0.00
14 Makkink modified 17.12 0.92 1.10 1.49 0.68 0.00
15 Turk 01.80 1.09 1.02 1.33 0.69 0.00
16 Valiantzas 1 method 46.66 0.57 1.88 222 0.72 0.00
17 Valiantzas 2 method 40.38 0.61 1.63 1.88 0.80 0.00
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Figure 5. Relationship between the daily reference evapotranspiration (ET,) estimates of each method versus

the Penman-Monteith daily Evapotranspiration.
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Abstract

Background and Objectives: Evapotranspiration is one of the important factors that knowing
the exact amount, for determining water requirements and irrigation system design is essential.
One way to determine evapotranspiration using experimental models, but to use them in every
place must first be evaluated. For this purpose, the study compared the results of 18 models
evapotranspiration with drainage Lysimeter and the Penman-Monteith (FAO56) was evaluated.
Materials and Methods: This study was conducted in Hangar research station of the University
of Mohagheghe Ardabili, Ardabil. For this purpose grass were planted in 3 Lysimeter and
around the Lysimeter. Grass evapotranspiration measured by volumetric Lysimeter based on
water balance equation components (input and output water volume, save moisture and
evapotranspiration), was estimated. To estimate reference evapotranspiration 18 models,
including models such as temperature, radiation and the combination was chosen. The
meteorological synoptic station of Ardabil was used to prepare the information needed to model.
Besides the results of Lysimeter, evapotranspiration obtained by the FAO Penman-Monteith
model also was used as a reference for comparing the performance model. Evapotranspiration
estimation models using statistical indices, root mean square error (RMSE), mean absolute error
(MAE), the estimated margin of error (PE), the ratio (MR) and spearman’s rho coefficient is
calculated as follows to cross they were evaluated.

Results: The results showed that for all models, high dispersion of points around the line one to
one, or answer them consistent with the results of Lysimeter answer is not good. Moreover,
some of these models overestimated and underestimated some of them to calculate
evapotranspiration. Using statistical indicators may be compared with the results of Lysimeter,
at the most proper research models, respectively Blaney Cradle, Ravazzani and the Rn and the
weakest models respectively Irmak and Valiantzas. Overall fit the model results against the
results of the FAO Penman-Monteith model compared to its results compared to the results of
Lysimeter, was more suitable. Also according to the statistical criteria in this study, the FAO
Penman-Monteith model, the most appropriate models were Turk, Berti and the Trajkovic and
the weakest models, modified Hargreaves-Samani, Irmak and Scandal were determined.
Conclusion: In both assessments methods (Lysimeter and FAO Penman-Monteith model) were
not the same in determining our study was the weakest model in place. That is, both methods
together, Irmak models (2003) and models Valiantzas (2013) had the weakest results. In other
words, although the sum of the two methods compares the most appropriate models cannot be
identified with certainty, but the weakest model was determined.

Keywords: Evapotranspiration, Drainage Lysimeter, Evaluation, FAO Penman-Monteith model
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