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ABSTRACT

The purpose of this study is to apply the Penman-Monteith equation to estimate
evapotranspiration occurred in Taiwan, an equation not only widely used in the world but
also officially recommended by FAO. In addition, the Penman-Monteith equation is
considerably more complex than other equations, which has been also used extensively in
water budget. In this study, various empirical equations from different theoretical models
for calculating evapotranspiration are compared with the Penman-Monteith equation based
on daily meteorological data from four meteorological stations in Taiwan. Monthly
evapotranspiration was estimated using equations developed by Blancy-Criddle (1950),
Hargreaves-Samani (1985), Kharrufa (1985), Makkink (1957), Priestley-Taylor (1972), and
Hargreaves (1975). Finally, three statistical criterions are used to establish the optimal
parameter suitable to the local hydrological condition of Taiwan.

Key Words: evapotranspiration, Penman-Monteith, Temperature-based, Radiation-based.
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Method Equation form Original Recalibrated
. _ a=0.46 a=2.00
Blancy-Criddle method ET =kp(aT +b) b=8.13 b=8 50
Hargreaves-Samani _ Y a=0.0023 a=0.00115
method ET =aR,TD™*(T +b) b=17.8 b=14.8
Kharrufa method ET =apT*® a=0.34 a=0.70
_ A R,
Makkink method ET =a - a=0.7 a=0.9
A+y A
Priestley-Tayl thod ET=a AR, =1.26 =1.00
riestley-Taylor metho Aty A a=1. a=1.
_ R a=0.0135 a=0.0145
Hargreaves method ET =a(T +b) o b=17 8 b=17 8




Table 2 - 8 % & RIEFI* 7 b FHACESH 2R B2 w3tk

Method o ¢ ¥ v 3 SRS
Blancy-Criddle
R? 0.893 0.892 0.853 0.912
RMSE 2.360 2.883 2.984 2.873
MAE 2.160 2.774 2.890 2.651
Hargreaves-Samani
R? 0.889 0.903 0.878 0.863
RMSE 5.023 5.126 4.877 4.418
MAE 4.674 4.981 4.774 4.337
Kharrufa
R? 0.908 0.908 0.864 0.930
RMSE 1.889 2.408 2.475 2.351
MAE 1.759 2.347 2.420 2.177
Makkink
R? 0.989 0.983 0.972 0.995
RMSE 0.830 0.837 0.950 0.879
MAE 0.765 0.775 0.863 0.833
Priestley-Taylor
R? 0.995 0.993 0.993 0.996
RMSE 0.954 1.092 1.177 1.141
MAE 0.866 1.024 1.088 1.037
Hargreaves
R? 0.996 0.994 0.993 0.997
RMSE 0.460 0.405 0.407 0.428
MAE 0.436 0.388 0.396 0.420
Table 2 & 3 % & RI=A1* 7 b FHF 4TGS2 RE 2 Rt ik
Method o e ¥ v SRS
Blancy-Criddle
R? 0.902 0.902 0.861 0.923
RMSE 0.619 0.343 0.388 0.616
MAE 0.516 0.288 0.313 0.524
Hargreaves-Samani
R? 0.894 0.908 0.885 0.870
RMSE 0.549 0.325 0.333 0.586
MAE 0.432 0.239 0.262 0.443
Kharrufa
R? 0.908 0.908 0.864 0.930
RMSE 0.375 0.553 0.597 0.531
MAE 0.350 0.481 0.511 0.407
Makkink
R? 0.992 0.983 0.976 0.996
RMSE 0.117 0.242 0.222 0.123
MAE 0.093 0.194 0.174 0.105
Priestley-Taylor
R? 0.995 0.993 0.993 0.997
RMSE 0.103 0.128 0.149 0.121
MAE 0.085 0.100 0.119 0.104
Hargreaves
R? 0.997 0.994 0.993 0.998
RMSE 0.205 0.138 0.135 0.167
MAE 0.193 0.118 0.115 0.150
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