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An accurate knowledge of the crop water status is of paramount importance in semi-arid regions to estimate crop
water requirements and to optimize the irrigation scheduling. The FAO-56 dual crop coefficient model (FAO-2Kc)
has been commonly used to retrieve the crop water requirements by simulating evapotranspiration (ET) and its two
main components: soil evaporation (E) and plant transpiration (T). The two components T and E are modulated by
the root-zone and surface soil water status through the stress coefficient (Ks) and evaporation reduction coefficient
(Kr), respectively. In order to this, FAO-2Kc implements a water balance model driven by meteorological forcing
variables and the water supply (precipitation and irrigation) to simulate the soil water availability for ET. Given that
the main limitation of FAO-2Kc for operational irrigation management over large areas is the unavailability (over
most irrigated areas) of irrigation data in addition to the parameterization, in this study the Ks and Kr are estimated
from remote sensed land surface temperature (LST) and vegetation index (VI) data. The Ks (Kr) is estimated from
the vegetation (soil) temperature and its relation to reference cold and hot temperatures. A partitioning method is
applied by plotting LST as function of VI to estimate the vegetation and soil temperatures. The approach was tested
over irrigated areas in two semi-arid regions of Catalonia and Morocco during the 2016 agricultural season, and it
was evaluated for corn and winter wheat crop. The input data are composed of Landsat-8 images (9 over Catalonia
and 16 for Morocco). The Ks and Kr estimations were compared against measurements of root-zone soil moisture
(RZSM) and surface soil moisture (SSM), respectively. It was found a good agreement between the soil moisture
measurements and the coefficients, although the relation between Ks – RZSM showed more consistency than the
relation between Kr – SSM. These results are promising for the RZSM monitoring by using remote sensing data
without regarding soil parameters and irrigation data over extended areas. The approach proposed is of great value
for the application of FAO-56 model at regional scale in order to estimate the crop water requirements and RZSM
on a daily basis.


