
Geophysical Research Abstracts, Vol. 8, 06520, 2006
SRef-ID: 1607-7962/gra/EGU06-A-06520
© European Geosciences Union 2006

Evapotranspiration estimation under variable bulk
canopy resistance
P.J. Perez(1), F. Castellvi (1), A. Martínez-Cob (2) and S. Lecina (2)
(1) Dpto. de Medio Ambiente y Ciencias del Suelo, Universidad de Lleida, Av. Rovira Roure,
191, 25198 Lleida, Spain, (2) Laboratorio de Agronomía y Medio Ambiente (DGA-CSIC),
Dpto. de Genética y Producción Vegetal (EEAD), Apdo. 202, 50080 Zaragoza, Spain.

This work examines a model for estimating canopy resistance (rc) and reference evap-
otranspiration (ETo) on an hourly basis. The experimental data refer to grass at two
sites in Spain with semiarid and windy conditions in a typical Mediterranean climate.
Measured hourlyETo values were obtained over grass during a four year period be-
tween 1997 and 2000 using a weighing lysimeter (Zaragoza, NE Spain) and an eddy
covariance system (Córdoba, S Spain). The present model is based on the Penman-
Monteith (PM) approach, but incorporates a variable canopy resistancerc as an em-
pirical function of the square root of a climatic resistancer∗ that depends on climatic
variables. Values for the variablerc were also computed according to two other ap-
proaches: with therc variable as a straight line function ofr∗ (Katerji and Perrier,
1983), and also as a mechanistic function of weather variables as proposed by Todor-
ovic (1999).

In the proposed model, the results showed that the ratiorc/ra (wherera is the aero-
dynamic resistance) presents a dependence on the square root ofr∗/ra, as the best
approach with empirically derived global parameters. When estimating hourlyETo

values, we compared the performance of the PM equation using those estimated
variablerc with the PM equation as proposed by the FAO, with a constantrc value
equal to 70 s m−1. The results confirmed the relative robustness of the PM method
with constantrc, but also revealed a tendency to underestimate the measured values
whenETo is high. Under the semiarid conditions of the two experimental sites, slightly
better estimates ofETo were obtained when a estimated variablerc was used. Al-
though the improvement was limited, the best estimates were provided by the Todor-
ovic and the proposed method. The proposed approach forrc as a function of the



square root ofr∗ may be considered as an alternative for modelingrc, since the re-
sults suggested that the global coefficients of this locally calibrated relationship might
be generalized to other climatic regions. It may also be useful to incorporate the effects
of variable canopy resistances into other climatic and hydrological models.


