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ABSTRACT 

Evapotranspiration is an important parameter to know in the management of agricultural water resources. 

There are several methods for estimating evapotranspiration (ETo). The FAO Penman-Monteith method is 

considered the universal standard for estimating ETo, however, the climate parameter data needed to calculate the 

ETo of the FAO Penman-Monteith method are not always available, so it is necessary to evaluate performance using 

several ETo equations as a comparison in estimating evapotranspiration. This study aims to find the performance of 

the ETo 38 empirical method against the FAO Penman Monteith method and the climatological data parameters 

that most influence the accuracy of the calculations. The data used is in the form of climatological data for Bora 

Station which represents land and settlement areas, Boladangko Station representing mountainous areas and 

Singkoyo Station representing coastal areas with an observation period of 32 years (1986-2017). The performance 

of the 38 empirical methods was evaluated using the PE, RMSE, MAE, MR and slope methods. The results of this 

study indicate that: the Makkink method, Abtew1, Irmak et al., Tabari & Talaee1, Valiantzas1 and Abtew3 showed 

excellent performance, while the WMO and Mahringer methods performed poorly in the three research locations; 

the number of climatological parameters used had no significant effect on the ETo results obtained. The use of 

climatological parameters in the form of temperature and solar radiation in the ETo calculation has the greatest 

effect on the accuracy of the ETo value. 
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INTRODUCTION 

There are several methods for estimating evapotranspiration (ETo), but their performance in different 

environments varies, as they all have an empirical background. The FAO Penman-Monteith method has been 

considered the universal standard for estimating ETo for more than a decade. This method considers many 

climatological parameters related to the evapotranspiration process, net radiation, temperature, vapor pressure 

deficit, and wind speed, so it gives very good results when compared to other methods. (ASCE-EWRI, 2005) (Paulo 

C. Sentelhas, et al., 2010) 

Koffi Djaman et al. (2014) in their research produced the Hargreaves method, modified Hargreaves, 

Ravazzani and Tralkovic with the highest percentage error of estimate (PE). On the other hand, the calculation 

results of the Makkink-Hansen, Oudin and Turc equations are under the ETo reference. Temperature-based 

equations, such as Romenenko and Schendel's results are also quite good. The Trabert and Mahringer mass transfer 

equations also perform well in comparison to the Penman-Monteith equation (Djamana, et al., 2015). 

Xinyi Song et al (2018) in their research resulted in the Valiantzas2, Romanenko2 and H-Makkink methods 

recommended as alternative methods during the plant growth period, while the Turc and Hargreaves-Samani 

methods had significant errors. The Valiantzas2 and H-Makkink methods are the most optimal methods to estimate 

the ET0 value in agricultural areas. Based on the output from the FAO Penman-Monteith method, the ET0 value is 

the most sensitive to temperature (Xinyi Song, et al., 2018). 
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To our knowledge, there are no reports of studies evaluating the performance of the reference 

evapotranspiration equation at study sites where irrigated rice production is the main activity of river populations. 

The purpose of this study was to find out the performance of the ETo 38 empirical method against the FAO Penman-

Monteith method and the climatological data parameters that most influence the accuracy of the calculations. 

MATERIALS AND METHODS 

Study description 

This research was conducted in three locations that have different location characteristics, namely Bora 

Village which represents land and settlement areas, Boladangko Village which represents mountainous areas and 

Kulawi Village which represents coastal areas. The three locations are in Central Sulawesi Province, Indonesia. The 

data needed in this study are climatological data with observations of 25 years and 32 years which are obtained from 

the Sulawesi III River Basin Office, Indonesia. The location of the research and the data on the climatology are 

presented in the following figure and table: 

 

 

 

 

 

 

 

  

Figure 1. Research location 

Table 1.  Climatology station names and positions 

      

No. Station Location 
Period 

(year) 
Position 

Seawater 

level 

1 Singkoyo 
Singkoyo 

Watershed 

1986 - 

2017 

010 26' 51" South 

Latitude 

+11.00 m 

(32 years) 

122020' 09" East 

Longitude 
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2 
Boladangko/ 

Kulawi 

Miu 

Watershed 

1986 - 

2017 

010 26' 55.4" South 

Latitude 

+600.00 m 

(32 years) 

1190 59' 7.6" East 

Longitude 

3 

 

Bora 

 

Palu 

Watershed 

  

1993 - 

2017 01011' 39" South Latitude +75.00 m 

 

(25 years) 

119055' 53" East 

Longitude 

 

Reference to the evapotranspiration equation 

The empirical methods used in the calculation of evapotranspiration (ETo) are: 

1. FAO Penman-Monteith Method 

The evapotranspiration of the FAO Penman-Monteith method is calculated by equations (Allen, R.G, et al., 1998) 

(Sutapa, et al., 2020; Sutapa, 2014; Sutapa, 2015a; Sutapa, 2015b; Sutapa, 2015c; Sutapa & Ishak, 2016; Sutapa, 

2017; Sutapa, et al., 2018; Sutapa, et al., 2019) (Djamana, et al., 2015) (Manik, et al., 2012) (Sentelhas, et al., 2010) 

(Fisher & Pringle, 2013) (Sudarshan Prasad & Vishal Kumar, 2013) (H. Tabari, et al., 2013) (Paulo C. Sentelhas, et 

al., 2010) (Xinyi Song, et al., 2018) : 

𝐸𝑇𝑜 =
0,408𝛥 (𝑅𝑛−𝐺)+ ɣ (

900

𝑇𝑚𝑒𝑎𝑛+237
)𝑢2(𝑒𝑠−𝑒𝑎)

𝛥+ɣ(1+0,34𝑢2)
        (1) 

 

2. Dalton Method (Dalton J., 1802) (H. Tabari, et al., 2013): 

                 𝐸𝑇𝑜 = (3.648 + 0.7223 𝑢) (𝑒𝑠 −  𝑒𝑎)       (2) 

3. Trabert Method (Trabert, W., 1896) (Djamana, et al., 2015) (H. Tabari, et al., 2013): 

                 𝐸𝑇𝑜 = 0.408 × 0.3075 (𝑒𝑠 − 𝑒𝑎)𝑢0.5       (3) 

4. Meyer Method (Meyer A, 1926) (H. Tabari, et al., 2013): 

                𝐸𝑇𝑜 = (3.75 + 0.5026 𝑢) (𝑒𝑠 − 𝑒𝑎)       (4) 

5. Rohwer Method (Rohwer C., 1931) (H. Tabari, et al., 2013): 

                𝐸𝑇𝑜 = (3.3 + 0.89 𝑢) (𝑒𝑠 −  𝑒𝑎)        (5) 

6. Blaney Criddle Method (Blaney, 1950) (H. Tabari, et al., 2013) (Xinyi Song, et al., 2018): 

              𝐸𝑇𝑜 = 𝑝(0.46𝑇_𝑚𝑒𝑎𝑛  + 8)        (6) 

7. Albrecht Method (Albrecht, 1950) (H. Tabari, et al., 2013): 

𝐸𝑇𝑜 = (1.005 + 2.97𝑢)  (𝑒_(𝑠 ) −  𝑒_𝑎 )      (7) 

8. Makkink Method (Makkink, 1957) (Djamana, et al., 2015) (Xinyi Song, et al., 2018): 

𝐸𝑇𝑜 = 0,61 
∆

∆+𝛾
 

𝑅𝑠

Λ
 − 0,12        (8) 

9. Ivanov Method (Soewarno, 2000): 

𝐸𝑇𝑜 = 0.0018 (25 + 𝑇)(100 − 𝑅𝐻)       (9) 

10. Romanenko Method (Romanenko, 1961) (Djamana, et al., 2015) (H. Tabari, et al., 2013) (Xinyi Song, et 

al., 2018): 

                𝐸𝑇𝑜 = 0.0018 (𝑇_𝑚𝑒𝑎𝑛 +〖25)〗^2  (100 − 𝑅𝐻)     (10) 

11. Jensen & Haise Method (Jensen & Allen, 1963) (H. Tabari, et al., 2013): 

𝐸𝑇𝑜 = (0.0252 𝑇 + 0.078)𝑅𝑠        (11) 

12. Brockamp & Wenner Method (B. & H., 1963) (H. Tabari, et al., 2013): 
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              𝐸𝑇𝑜 = 20.543𝑢0.456 (𝑒𝑠 −  𝑒𝑎)        (12) 

13. Penman Method (Penman, 1963) (Djamana, et al., 2015) (H. Tabari, et al., 2013): 

𝐸𝑇𝑜 = (2.625 +
0.000479

𝑢
) (𝑒𝑠 − 𝑒𝑎)       (13) 

14. World Meteorological Organization-WMO Method (WMO, 1966) (H. Tabari, et al., 2013): 

𝐸𝑇𝑜 = (1.298 + 0.934 𝑢)(𝑒𝑠 −  𝑒𝑎)       (14) 

15. Schendel  Method (Schendel U, 1967) (Djamana, et al., 2015): 

𝐸𝑇𝑜 = 16 
𝑇𝑚𝑒𝑎𝑛

𝑅𝐻
          (15) 

16. Mahringer Method (Mahringer, 1970) (H. Tabari, et al., 2013): 

𝐸𝑇𝑜 = 2.8597 𝑢0.5 (𝑒𝑠 − 𝑒𝑎)        (16) 

17. Caprio Method (Caprio, 1974): 

𝐸𝑇𝑜 = (0.01092708 𝑇 + 0.0060706)𝑅𝑠      (17) 

18. Hargreaves Method (Hagreaves, 1974) (Sentelhas, et al., 2010) (Paulo C. Sentelhas, et al., 2010): 

𝐸𝑇𝑜 = 3.96 + 0.966 𝐹𝑏 (1.87 𝑇 + 32)0.166 (100 − 𝑅𝐻)0.5    (18) 

19. Hargreaves and Samani Method (Hargreaves & ZA, 1985) (Djamana, et al., 2015) (Sentelhas, et al., 

2010) (H. Tabari, et al., 2013) (Paulo C. Sentelhas, et al., 2010): 

𝐸𝑇𝑜 = 0,0023 ×  𝑅𝑎  ×  √𝑇𝐷  × (𝑇 + 17,8)      (19) 

20. Modified Penman Method (Usman, 2001) (Xinyi Song, et al., 2018) 

𝐸𝑇𝑜 = 𝑐 (𝑊. 𝑅𝑛 + (1 − 𝑊) 𝑓 (𝑢)(𝑒𝑎 − 𝑒𝑑)      (20) 

21. Allen Method (Allen, 1993): 

𝐸𝑇𝑜 = 0.408 × 0.0029 𝑅𝑠 (𝑇 + 20) (𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛)0.4    (21) 

22. Abtew 1 Method (Abtew W., 1996): 

𝐸𝑇𝑜 =
𝑇𝑚𝑎𝑥

𝐾
 
𝑅𝑠

λ 
          (22) 

23. Abtew 2 Method (Abtew W., 1996): 

𝐸𝑇𝑜 = 0.408 × 0.01786 × 𝑅𝑠 × 𝑇𝑚𝑎𝑥      (23) 

24. Abtew 3 Method (Abtew W., 1996): 

𝐸𝑇𝑜 = 0.52 
𝑅𝑠

λ 
          (24) 

25. Droogers and Allen Method (Droogers & RG., 2002): 

𝐸𝑇𝑜 = 0.00102𝑅𝑠 (𝑇 + 16.8) (𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛)0.5     (25) 

26. Irmak et al. Method (Irmak, et al., 2003): 

𝐸𝑇𝑜 = −0.611 + 0.149 𝑅𝑠 + 0.079 𝑇       (26) 

27. Trajkovic Method (Trajkovic & Kolakovic, 2007) (Djamana, et al., 2015) (H. Tabari, et al., 2013): 

𝐸𝑇𝑜 = 0.0023 𝑅𝑎 (𝑇𝑚𝑒𝑎𝑛 + 17.8) (𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛)0.424    (27) 

28. Tabari and Talaee 1 Method (Tabari & PH., 2011): 

𝐸𝑇𝑜 = −0.642 + 0.174 𝑅𝑠 + 0.0353 𝑇       (28) 

29. Tabari and Talaee 2 Method (Tabari & PH., 2011):  

𝐸𝑇𝑜 = −0.478 + 0.156 𝑅𝑠 − 0.0112 𝑇𝑚𝑎𝑥 + 0.0733 𝑇𝑚𝑖𝑛    (29) 

30. Valiantzas 1 Method (Valiantzas, 2012) (Djamana, et al., 2015) (Xinyi Song, et al., 2018): 

𝐸𝑇𝑜 = 0.0393 𝑅𝑠 (𝑇𝑚𝑒𝑎𝑛 + 9.5)0.5  −  0.19 𝑅𝑠0.6 𝜑0.15 + 0.0061 (𝑇𝑚𝑒𝑎𝑛 + 20)(1.12 𝑇𝑚𝑒𝑎𝑛 −
𝑇𝑚𝑖𝑛 − 2)0.7                 (30) 

31. Valiantzas 2 Method (Valiantzas, 2012) (Djamana, et al., 2015) (Xinyi Song, et al., 2018): 

𝐸𝑇𝑜 = 0.0393 𝑅𝑠 (𝑇𝑚𝑒𝑎𝑛 + 9.5)0.5  −  0.19 𝑅𝑠0.6 𝜑0.15 + 0.078 (𝑇𝑚𝑒𝑎𝑛 + 20) (1 −  
𝑅𝐻

100
) 

 (31) 

32. Valiantzas 3 Method (Valiantzas, 2012) (Xinyi Song, et al., 2018): 

𝐸𝑇𝑜 = 0.0393 𝑅𝑠 (𝑇𝑚𝑒𝑎𝑛 + 9.5)0.5  −  2.4 (
𝑅𝑠

𝑅𝑎
)

2

− (𝑇𝑚𝑒𝑎𝑛 + 20) (1 −
𝑅𝐻

100
) (0.024 − 0.1 𝑊𝑎𝑒𝑟𝑜)

 (32) 

33. Valiantzas 4 Method (Valiantzas, 2012) (Xinyi Song, et al., 2018): 

𝐸𝑇𝑜 = 0.051 (1 −  α)𝑅𝑠 (𝑇𝑚𝑒𝑎𝑛 + 9.5)0.5 − 2.4 (
𝑅𝑠

𝑅𝑎
)

2

+ 0.048 (𝑇𝑚𝑒𝑎𝑛 + 20) (1 −
𝑅𝐻

100
) (0.5 +

0.536 𝑢2) + 0.00012 𝑧       (33) 

34. Valiantzas 5 Method (Valiantzas, 2012) (Xinyi Song, et al., 2018): 

𝐸𝑇𝑜 = 0.051 (1 −  α)𝑅𝑠 (𝑇𝑚𝑒𝑎𝑛 + 9.5)0.5 − 0.188 (𝑇𝑚𝑒𝑎𝑛 + 13) (
𝑅𝑠

𝑅𝑎
− 0.194) (1 −

0.00015 (𝑇𝑚𝑒𝑎𝑛 + 45)2 𝑅𝐻

100
)

0.5

− 0.0165𝑅𝑠 𝑢0.7 + 0.0585 (𝑇𝑚𝑒𝑎𝑛 +

17)𝑢0.75
{[(1+0.00043 (𝑇𝑚𝑎𝑥−𝑇𝑚𝑖𝑛)2)

2
]−

𝑅𝐻

100
}

(1+0.00043 (𝑇𝑚𝑎𝑥−𝑇𝑚𝑖𝑛)2+0.0001 𝑧
    (34) 

35. Ravazzani et al. Method (G., et al., 2012) (Djamana, et al., 2015): 
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𝐸𝑇𝑜 = (0.817 + 0.00022𝑍)0.0023 𝑅𝑎 (𝑇𝑚𝑒𝑎𝑛 + 17.8)(𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛)0.5             (35) 

36. Berti et al. Method  (Berti, et al., 2014) (Djamana, et al., 2015): 

𝐸𝑇𝑜 = 0.00193 𝑅𝑎 (𝑇𝑚𝑒𝑎𝑛 + 17.8)(𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛)0.517    (36) 

37. Ahooghalandari et al. 1 Method (M.Ahooghalandari, et al., 2016): 

𝐸𝑇𝑜 = 0.252 × 0.408 𝑅𝑎 + 0.221 𝑇𝑚𝑒𝑎𝑛 (1 −  
𝑅𝐻

100
)               (37) 

38. Ahooghalandari et al. 2 Method (M.Ahooghalandari, et al., 2016): 

𝐸𝑇𝑜 = 0.29 × 0.408 𝑅𝑎 + 0.15 𝑇𝑚𝑎𝑥 (1 −  
𝑅𝐻

100
)                (38) 

39. Dorji et al. Method (Dorji, et al., 2016): 

𝐸𝑇𝑜 = 0.002 × 0.408 𝑅𝑎 (𝑇 + 33.9)(𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛)0.296               (39) 

 

Evaluation criteria 

The ETo 38 empirical evaluation of the Penman-Monteith FAO Method was carried out in the following 

ways (Wilmort, 1982) (Tumiar Katarina Manik, et al., 2012):  

a. Percentage Error Of Estimate (PE) 

𝑃𝐸 =  (
𝑃𝑎𝑣−𝑂𝑎𝑣

𝑂𝑎𝑣
)  100%         (40) 

b. Root Mean Squared Error (RMSE)  

𝑅𝑀𝑆𝐸 =  √∑
(𝑃𝑖−𝑂𝑖)2

𝑛

𝑛
𝑘=0          (41) 

c. Mean Absolute Error (MAE)  

𝑀𝐴𝐸 =  𝑛−1 ∑ (𝑃𝑖 = 𝑂𝑖)𝑛
1          (42) 

d. Mean Ratio (MR) 

𝑀𝑅 =  𝑛−1 ∑
𝑃𝑖

𝑂𝑖

𝑛
1           (43) 

e. Slope 

Y = aX + c           (44) 

The value of the evaluation criteria above is made a matrix of their respective value ranges as shown in the following 

table:  

Table 2. Evaluation criteria value 

Range of value  

Interpretation 

Value 

PE RMSE MAE MR SLOPE 

< 20 < 0.5 < 0.5 > 1.2 > 1.6 Very good 5 

20 - 

40 

0.5 - 

1.0 

0.5 - 

1.0 0.9 – 1.2 1.3 – 1.6 Good 4 

40 - 

60 

1.0 - 

1.5 

1.0 - 

1.5 0.6 - 0.9 1.0 - 1.3 Enough 3 

140



The Performance of Thirty-Eight Evapotraspiation Methods against the Penman Montieth Method 

 

60 - 

80 

1.5 - 

2.0 

1.5 - 

2.0 0.3 - 0.6 0.7 - 1.0 Bad 2 

> 80 >2.0 > 2.0 < 0.3 < 0.7 Very bad 1 

 

The performance of an empirical method against the FAO Penman-Monteith method is determined based on the 

total value of the evaluation criteria (PE + RMSE + MAE + MR + Slope). The categories are presented in the 

following table:  

Table 3. Performance value 

Value Interpretation 

> 22 Very good 

18 – 22 Good 

13 – 17 Enough 

8 – 12 Bad 

≤ 7 Very bad 

 

RESULTS AND DISCUSSION 

The results of calculations from 38 empirical methods and Penman-Monteith FAO can interpret the values 

of PE, RMSE, MAE MR and Slope as follows: 

 

Figure 2. Value of PE in the three climatology station locations 
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Figure 3. Value of RMSE in the three climatology station locations 

 

Figure 4. Value of MAE in the three climatology stations 

 

Figure 5. Value of MR in the three climatology stations 
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Figure 6. Values of Slope in the three climatological stations 

The results of the calculation of each value of the evaluation criteria (PE, RMSE, MAE, MR, and Slope) 

are then made the interpretation value by adding up the value of these criteria, as presented in the following figures: 

 

 

Figure 7. Performance of the empirical method on the Penman-Monteith Method 

The Bora climatology station which represents the land/settlement area of 38 alternative methods used in 

this study Abtew 1, Abtew 2, Abtew 3, Valiantzas 1, Valiantzas 2, Valiantzas 3, Valiantzas 4, Valiantzas 5, Makkink, 

Irmak et al. Tabari & Talaee 1 showed excellent performance with a total score between 23 - 25. The modified 

Penman method, Ahooghalandari et al. 2, Hargreaves, Blaney Criddle, Schendel, Hargreaves & Samani, Trajkovic, 

Berti et al. Showed good performance with a total score between 18 - 22. Meyer, Ahooghalandari et al. 1, 

Romanenko, and Tabari & Talaee 2 showed fairly good results with a total score of 13 - 17. The Dalton, Trabert, 

Rohwer, Albrecht, Brockamp & Wenner, Penman, Mahringer, Ivanov, Jensen & Haise, Caprio, Allen, method 

Droogers & Allen, Dorji et al. shows poor performance with a total score between 9 - 12. While the worst is the 

WMO Method with a total score of 7. 

The Boladangko climatology station, which represents a mountainous area of 38 alternative methods used 

in this study, the methods of Makkink, Abtew 1, Abtew3 and Irmak et al., Showed excellent performance with a 

total value between 23 - 25. Valiants method 5, Blaney Cridle, Schendel, Abtew2, and Tabari & Talaee1 showed 

good performance with a total score between 18 - 22. The Modified Penman Method, Valiantzas4, Valiantzas3, 

Valiantzas 2, Meyer, Allen, and Droogers & Allen showed quite good performance with a total score between 13-

17. Trabert, Penman, Hagreaves, Ahooghalandari et al. 1, Ahooghalandari et al. 2, Jensen & Haise, Caprio, 

Trajkovic, Tabari & Talaee 2, Berti et al., Dorji et al. shows poor performance with a total score between 8 - 12. 
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The method of Dalton, Rohwer, Albrecht, Brockamp & Wenner, WMO, Mahringer, Ivanov, Romanenko, 

Hargreaves & Samani, Ravazzani et al., shows very poor performance with a total score of 5 - 7. 

The Singkoyo climatology station which represents the coastal area of 38 alternative methods used in this 

study is the Valiantzas 5, Makkink, Abtew1, Abtew2, Abtew3, Irmak et al., Trajkovic, Tabari & Talaee 1, 

Valiantzas1, Ravazzani et al. al. showed excellent performance with a total value between 23 - 25. The modified 

Penman method, Valiantzas4, Valiantzas3, Valiantzas2, Blaney Cridle, Schendel, and Hargreaves & Samani 

showed good performance with a total value between 18-20. Meyer, Ahooghalandari et al. . 1, Ahooghalandari et 

al. 2, Tabari & Talaee 2 performed quite well with a total score of 15-16. Dalton, Trabert, Rohwer, Albrecht, 

Brockamp & Wenner, Penman, Ivanov, Romanenko, Jensen & Haise, Caprio, Allen, Droogers & Allen, Dorji et al. 

shows poor performance with a total score between 8 - 11. The WMO and Mahringer methods show very poor 

performance with a total score between 6 - 7. 

The total mean value of the three stations (Bora, Boladangko, Singkoyo) representing the condition of the 

Central Sulawesi region from 38 methods used by the Makkink Method, Abtew1, Abtew3, Irmak et al., Tabari & 

Talaee1, and Valiantzas1 showed very good performance. The modified Penman method, Valiantzas4, Valiantzas4, 

Valiantzas2, Ravazzani et al., Berti et al. show good performance. Meyer, Hagreaves, Ahooghalandari et al. 1, 

Ahooghalandari et al. 2, Hagreaves & Samani, Allen, Droogers & Allen, and Tabari & Talaee 2 performed well. 

Dalton, Trabert, Rohwer, Albrecht, Brockamp & Wenner, Penman, Ivanov, Romanenko, Jensen & Haise, Caprio, 

Dorji et al. shows poor performance. The WMO and Mahringer methods are the worst of all methods used in the 

calculation of evapotranspiration when compared to the Penman-Monteith FAO Method.  

 

CONCLUSION 

The conclusion of this study is to evaluate the performance of 38 reference evapotranspiration equations against the 

FAO Penman-Monteith equation at three locations with the following descriptions: 

40. The performance for the combined value of the three locations can be explained that the Makkink Method, 

Abtew1, Abtew3, Irmak et al., Tabari & Talaee1, and Valiantzas1, Modified Penman, Valiantzas4, 

Valiantzas4, Valiantzas2, Ravazzani et al., Berti et al., Meyer , Hagreaves, Ahooghalandari et al. 1, 

Ahooghalandari et al. 2, Hagreaves & Samani, Allen, Droogers & Allen, and Tabari & Talaee 2 performed 

well, while the Dalton, Trabert, Rohwer, Albrecht, Brockamp & Wenner, Penman, Ivanov, Romanenko, 

Jensen & Haise Methods, Caprio, Dorji et al., WMO and Mahringer performed poorly. 

41. The number of climatological parameters used in the calculation of evapotranspiration does not have a 

significant effect on the results obtained.  

42. The use of temperature and solar radiation data in the calculation of evapotranspiration is an empirical 

method that has the greatest influence on the accuracy of the evapotranspiration value. 
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