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Partitioning of evapotranspiration into soil evaporation and plant
transpiration of a drip-irrigated crop: combining various approaches.
zoubair rafi (1,2), olivier merlin (1,2), valérie le dantec (2), said khabba (1), patrick mordelet (2), salah er-raki (3),
abdelhakim amazirh (2,3), luis olivera-guerra (2), bouchra ait hssaine (1,2), vincent simonneaux (1,2), jamal
ezzahar (4), and francesc ferrer (5)
(1) LMME, Faculté des Sciences Semlalia, Université Cadi Ayyad, Marrakech, Morocco, (2) CESBIO, Université de
Toulouse, IRD/UPS/CNRS/CNES, Toulouse, France, (3) LP2M2E, Département de Physique Appliquée, Faculté des Sciences
et Techniques, Université Cadi Ayyad, Marrakech, Morocco, (4) Equipe de Mathématique et Traitement de l’Information
(MTI), Ecole Nationale des Sciences Appliquées, Université Cadi Ayyad, Safi, Morocco, (5) LabFerrer, Centro de asesoria Dr
Ferrer, Cervera, Spain

This paper combines several independent methods to estimate the evapotranspiration (ET), the plant transpiration
(T) and the soil evaporation (E) of two drip-irrigated wheat fields in central Morocco. Specifically, ET is estimated
from eddy covariance, lysimetry and FAO dual crop coefficient modeling, T is estimated from sap flow, lysimetry
and FAO modeling, and E is estimated from lysimetry and FAO modeling. The objective is three-fold: 1) to quan-
tify the partitioning ratio (T/ET) at the daily/field scale, 2) to propose a methodology for quantifying the systematic
and random uncertainties in the partitioning ratio, and 3) to assess the consistency and develop synergies between
various partition measurement methods. The FAO dual source model is first calibrated using reference measure-
ments. Then, all measurements are compared to the fluxes simulated by the calibrated FAO model in two cases:
i) uncorrected daily model output and ii) daily model output corrected by subtracting the simulated to measured
flux over a 7-day sliding period. The first case allows the determination of systematic errors for FAO model and/or
each measurement technique. The second case allows the evaluation of relative random uncertainties in the various
independent measurement techniques. The study period was between 100 and 150 days after sowing when most
measurements were available. The partitioning ratio increases from about 0.50 to 0.85 during the growth stage and
rapidly drops towards 0 during wheat senescence. The FAO model estimates ET accurately, but it systematically
overestimates T and underestimates E. For the weighing lysimeters, despite the small surface sensed, the parti-
tioning ratio is evaluated more precisely (19% error) with lysimetry than with the other systems (any combination
of eddy covariance, lysimetry and sap flow measurements). Increasing the number of sap flow sensors is likely to
reduce the observed variability in T measurements, but nevertheless systematic errors are observed during water-
stress and senescence periods. The daily T/ET ratio is found to be significantly correlated (R>0.7) with the 5-cm
soil moisture. This study suggests that combining different independent measurement techniques could help both
quantify and reduce uncertainties in the T/ET ratio estimates.


