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Studies concerning monitoring of crop covers and yield forecasting have shown the great
interest of the linkage of production models with satellite measurements. Mechanistic crop
models allow a good description of the matter and energy exchanges of vegetation with soil
and atmosphere. The study concerns the largest French agricultural region where many
environmental factors and initial conditions can be controlled.

The first purpose of this paper is to reproduce the temporal profile of radiometric signal that
can be observed from satellite. Since we need frequent data, we use low spatial resolution data
over a region where one crop is largely represented (winter cereal). A crop growth model
(AFRCWHEAT from Porter et al., 92) is used for the predominant crop and empirical time
profiles for other groups. Here, the reflectance time profile is modelled in the direct way : a
radiative transfer model is coupled with a vegetation functioning model through the leaf area
index in order to predict radiometric signal given by satellite remote sensing. Reflectances are
predicted for 3 successive years over the same region. Then we check if the phenological
calendar and reflectances are well reproduced through a comparison with NOAA/AVHRR
observations.

The second purpose of this paper is to test a technique of satellite data assimilation into a
functional model, in order to adjust initial conditions or pertinent parameters, over fields of
winter wheat for 3 successive years. We use the assimilation of high spatial resolution satellite
data (SPOT/HRV) into the coupled crop growth/radiative transfer model. A sensitivity study is
performed to evaluate the influence of the choice and the parameterization of the reflectance
model. The final objective is to verify if initial conditions retrieved from satellite measurements
are in accordance with ground knowledge. By the same way, we compare crop productions
predicted with the adjusted model and yields evaluated by agricultural services for 3 years.

At field scale, the relevance of the methodology is limited by the small number of high spatial
resolution pictures for a vegetative period. So the application of this methodology with low
spatial resolution data will be of great interest, provided that the regional radiometric signal is
well reproduced.




