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Over agricultural areas in given environmental conditions and farming practices, the time profile of high spatial resolution satellite signal (SPOT HRV) can be predicted at field scale through the link between a crop process model and a canopy radiative transfer model (Moulin et al., 1995). The use of satellite observations to constrain the modelling implies that the signal is well simulated. We propose here to use high resolution satellite data acquired by SPOT HRV to constrain the temporal reflectance modelling. We use Afrcwheat2 process model (Porter, 1994) and Sail radiative transfer model (Verhoef, 1981) to predict the reflectances. The study site is located in Beauce region (winter wheat crops). SPOT HRV scenes and a ground survey are available for 3 years over the site.

The combined use of process models and radiometric observations (Seguin et al., 1992, Delécolle et al., 1992, and Fischer et al., 1995) was performed by Maas (1988) using different strategies. The assimilation strategy, which is used in this study, consists in the direct use of radiometric observations (reflectances) to constrain the vegetation model and assumes that the correction of the model initial state is obtained by minimising the difference between the observed reflectance time profile and the simulated reflectance time profile in adjusting initial conditions. To reproduce the signal, the linkage between the reflectance model and the process model is performed through the leaf area index. The combined use of the process and reflectance models, with an initial conditions set, gives a reflectance time profile. Real or synthetic observations represent the reference set of reflectances. Observed time profile of canopy reflectances can be obtained from either ground survey or satellite remote sensing. The observed radiometric data are used without inverting any variable, to re-adjust or reinitialise the process model. Bouman (1991) used this technique with ground radiometric data, whereas we performed the assimilation with high spatial resolution satellite observations. We consider that one parameter -the sowing date-is uncertain. This parameter drives the crop growth and development in given environmental conditions, and influences the carbon fluxes. This is also an initial condition hardly controlled at regional scale. The sowing date minimising the merit function is obtained by scanning all the dates in a plausible range and by computing merit function in every cases. This method leads to the estimation of an adjusted sowing date.

We first present the results obtained for an enquired field over 2 successive growing periods (1991,1992) using the assimilation of real data (SPOT HRV visible and near infrared reflectances). The results are satisfactory provided that the direct simulation is in agreement with observations. Then, the results are presented for a set of 10 enquired fields using the 5 SPOT scenes available in 1995. Finally, a reference set of simulation (synthetic observations) is used to discuss about the impact of the number of scenes as well as the acquisition dates. The best adjustments are obtained with early acquisition dates (during near infrared signal increasing period). We show that the satellite data assimilation strategy allows the estimation of some parameters required for a reliable modelling.