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ABSTRACT

In this investigation, daily evapotranspiration was measured by the Bowen Ratio
Energy Balance (BREB) method at a non-imrigated 12 cmr-height grass field located in the
Faculty of Engineering, Chiang Mai University from Feb 22, 2002 to Feb 21, 2003. The
recorded data was used as the basis to compare and find out the best model for estimating grass-
reference and actual evapotranspiration on daily basis. The models for computing grass-
reference evapotranspiration were Penman (1963), FAO-24 Penman, FAO-56 Penman-
Monteith, Priestley and Taylor (1972), and Hargreaves et al. (1985) formulas together with two
implementations based on Complementary Relationship (CR) hypothesis. Brutsaert and Stricker
(1979) and Morton {1983) models were also used to evaluate their performances in estimating

actual evapotranspiration.

When the conditions of reference evapotranspiration were met, comparisons were made
between daily values estimated with all models and BREB measurements. The correlation
coefficients and standard errors of estimate indicated that FAO-56 Penman-Monteith and
Priestley and Taylor (1972) models tended to be fairly equal in performances and showed the
highest ranking. If the difficulty of the calculation is also considered, the Priestley and Taylor’s
formula is the simplest. However, the other methods with the exception of Morton (1983) and
Hargreaves et al. (1985) gave reasonably good results, in which Penman (1963), FAO-24
Penman, and Brutsaert and Stricker (1979) ranked in third through fifth respectively. Moreover,
the empirical constants in wind function of Penman (1963) and & in Priestley and Taylor

(1972) were recalibrated to find out the most appropriate values for evaluating daily grass-



reference evapotranspiration. The analysis showed that Adjusted Penman equation did not
comrespond with the evaporation theory because the values of derived wind function,
2.62(1.04 -1.42u,), decreased as wind speed increase. Therefore, only Adjust.ed Priestley and
Taylor using & = 1.16 instead of 1.26 was the best model for estimating daily grass-reference

evapotranspiration at this particular location.

Similarly, comparative studies of all daily data between BREB measurements and
estimates from each model based on CR assumption were carried out. It was found that neither
Brutsaert and Stricker (1979) nor Morton (1983) model could provide good computations for
daily actual evapotranspiration although the results of Brutsaert and Stricker’s equation were
slightly better. Nevertheless, if only meteorological parameters are available, these two models
can be applied for rough evaluations without soil moisture data and stomatal resistance
properties of the vegetation. In order to improve the applicability of Brutsaert and Stricker
(1979), a =1.16 from Adjusted Priestley and Taylor was proposed to recalculate the wind
function constants in Brutsaert and Stricker (1979) model. By using this method, the wind
function was changed to 2.62(1.12 +0.56u,); as a result, the Adjusted Brutsaert and Stricker

form reduced the standard error of estimate from 0.88 to 0.58 mm per day.



