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Regional forecast of crop production is of major interest. Two approaches can be distinguished: statistical methods, which are site-specific and can hardly allow to assess exceptional events, and crop growth models which allow dynamic diagnostic and prognostic. At field scale, crop growth model can be used to estimate the yield using farming practices and meteorological data as input. However, the use of process models at regional scale is limited by the lack of spatialized information on model parameters. We present here an approach where remote sensing information is used to calibrate a crop growth model in order to allow a regional application.

Remote sensing techniques represent an opportunity to upscale the crop model from field to regional scale. In particular, in the short wavelength range, the radiometric signal can be related to the canopy structure of the crop. Through the linkage of the crop model with a radiative transfer model round this canopy structure variable, the radiometric signal can be simulated. Conversely, one can utilize the radiometric signal to calibrate the crop growth model by minimizing the difference between simulated and observed reflectances with an optimization process. In this approach, the minimization is performed by tuning some unknown field-specific parameters. As an illustration, we present a study performed over a sugar beet factory basin where the most variable in space within crop parameters are those related to the crop implantation at the beginning of the crop life, and those related to roots behavior during water stress episodes. In this study, not only the spatial variability of the crop growth parameters, but also that of the radiative transfer model parameters, was taken into account. High spatial resolution airborne and SPOT data were used to calibrate the crop model for each field of the region. Then the crop model was used to predict the sugar production on a number of fields representative of the basin. Both parameters estimates and final sugar production estimates were consistent with validation ground measurements.

The strategy of model calibration using remote sensing information is of great interest for regional production purpose through the local estimation of parameters. This approach can also be extended to some related topics like precision farming were a spatially accurate knowledge of some parameters is required.