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Table I Comparison of evapotranspiration estimated
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PM (1) WB (4 1%
1999.9 2000.9 1211 1118 8.3
Jijia  2000.10 2001.9 1031 1150 -10.3 [9]
1999.9 2000.9 782 969 -19.3
Hetou 2000.10 2001.9 1119 1025 9.2
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Table 2 Comparison of evapotranspiration calculated (5]
by Zhou’s formula(2)and WB(4)

la
2 WB 4 %
Jijia  1999.9 2000.9 1073.2 1118 -40
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Table 3 Comparison of evapotranspiration estimated 3 TURC
by Turc formula (3) and WB (4)
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Comparison of different theoretical equations for modelling evapotranspiration
from eucalypt plantations in southern China
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Abstract: Evapotranspiration, a major component in terrestrial water balance and net primary productivity models, is difficult to
measure and predict. This study compared three equations of potential evapotranspiration applied to the eucalypt forest plantations on
Leizhou Peninsula in southern China. The evapotranspiration models ranged from simple temperature and solar radiation-driven
equations to physically-based combination approaches, represented by Turc formula, Penman-Monteith equation and Zhou equation.
Each calculation of evapotranspiration was compared with estimation from water balance budget equation (WB). The deviation rate
between calculations by the three equations and WB yielded coefficients of variation of -2.5% to 34.0%, -19.3% to 9.2%, -4.0% to
19.1% for Turc formula, Penman-Monteith equation, and Zhou equation, respectively. Fluctuations in overall estimated result from
complex changes of climatic parameters and in situ conditions. The reason of fluctuations for the three models was different from
each other. The parameter-dependant sensitivity may result in fluctuation for Penman-Monteith equation, while the time scale
matching may be a major factor in fluctuation for Zhou’s equation. And the fluctuation for Turc formula may result from extra
emphasis on temperature factor, not accounting for any local factors such as precipitation patterns and soil hydro-physical properties,
which may be a limitation of empirically-based model. The calculations from each model are in good agreement with the annual
evapotranspiraton of the eucalypt plantations estimated from water balance budget equation to some extent. By comparison, the
fluctuation from Zhou’s equation was less than those from the other two equations, which indicated the Zhou’s equation was more
suitable alternative for Penman-Monteith equation for the determination of evapotranspiration of forest ecosystems in the subtropics
of south China.
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