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5. ABSTRACT TEXT

This work has been developed in the frame of the LSA SAF Project (Satellite Application Facility on Land surface analysis), which will be part of the ground segment for the future EUMETSAT missions METEOSAT Second Generation (MSG) and European Polar System (EPS), developed by the ESA. The time resolution and global coverage provided by these instruments, together with the extensive sampling in both the spectral and angular domains will pave the way for a broad spectrum of novel applications. In this work the feasibility of a novel methodology for retrieving bio-geophysical variables fully accounting for additional information on directional anisotropy is demonstrated. The bio-geophysical variables include leaf area index, fractional vegetation cover and fAPAR. 

The method has a physical basis. It combines the geometric optics of large scale canopy structure with principles of radiative transfer for volume scattering within individual crowns. The modelling approach is validated using extensive imaging spectrometer data from DAISEX campaigns. Airborne data includes POLDER and HyMap hyperspectral data in which various field study plots have been observed under widely varying view angles and also at significantly different solar zenith angle. A model intercomparison exercise using different models either purely descriptive or based on radiative transfer modelling is conducted. In addition, the sensitivity of retrievals with the introduction of a priori information and with the angular/spectral sampling is analysed. The applicability of the model to medium and coarse resolution data (MODIS/EOS-TERRA, VEGETATION/SPOT, MERIS/ENVISAT) is evaluated. The study contributes to assess the uncertainties with SEVIRI/EPS data based products. 
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