Validation and Intercomparison of Global Leaf Area Index Products Derived From Remote Sensing Data
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This study describes the performances of 4 major global LAI products at 1/11.2˚ spatial sampling and monthly time step: ECOCLIMAP climatology, GLOBCARBON and CYCLOPES both derived from SPOT/VEGETATION observations and MODIS (main algorithm) derived from MODIS/TERRA observations. These products have been intercompared during the 2001-2003 period over the BELMANIP network of sites representing the global variability of land surface types. Their uncertainty has been assessed by direct comparison to 56 LAI reference maps that have been independently derived from ground measurements and concurrent high spatial resolution data. 

CYCLOPES and MODIS products depicts the best actual spatial variations at continental scale, while ECOCLIMAP shows very low intra-class variability, and GLOBCARBON displays some erratic variations not linked to the surface properties. ECOCLIMAP and GLOBCARBON shows the best spatiotemporal continuity while MODIS and CYCLOPES retrievals are frequently missing in winter over Northern latitudes, over the equatorial belt, and for MODIS during the growing season over deciduous broadleaf forest. CYCLOPES and MODIS products show consistent temporal profiles with realistic seasonal and interannual variations over all vegetation types, while ECOCLIMAP does not display any interannual variations, and GLOBCARBON may exhibits some spurious seasonal variations over forests. 

Comparison between retrievals indicates large positive bias between ECOCLIMAP and others products. CYCLOPES, MODIS and GLOBCARBON LAI values agree better over cropland and grassland than over forest where differences in vegetation structure representation (e.g. foliage clumping, understory) between algorithms may lead to substantial discrepancies in LAI magnitude.  

The comparison of these global LAI products to LAI reference maps indicates that CYCLOPES has the lowest uncertainty among the products investigated but more accurate ground measurements over forest and better representation of the global and seasonal variability of vegetation structure are required to refine this result.

