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Leaf area index retrieval from remotely sensed hyperspectral data
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Abstract: An experimental leaf area index (LAI) retrieval model was proposed with the aid of a leaf-
radiative transfer model (PROSPECT) and a canopy bidirectional reflectance model (SAILH) to simulate
the canopy reflectance in this paper. Then, the vegetation indices (VIs) were introduced, and the
sensitivities were analyzed between LAI and VIs, soil background. Based on the sensitivity analysis, a
modified chlorophyll ratio index II (MCARI2) was proposed by Haboudane et al. (2004) was used to
build the LAI retrieval model, because it is rather sensitive to the LAI and insensitive to soil background.
Finally, the retrieval model proposed was performed to estimate LAI from the hyperspectral data.
Compared with the ground-measured LAI, the LAI retrieved from hyperspectral data underestimate
approximately 0.42.
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Tab.1 Equations of vegetation indices

Vegetation index Formulas
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Fig.3 Classification of the UAV hyperspectral data
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Tab.2 Fitting coefficients between MCARI2
and LAI

Vegeta- Fitting coefficient

tion type

R? RMSE
a b c d

Grass  8.148e-7 15.6 0.2852 2.458 0.9438 0.4787

Rice  2.845e-7 17.19 0.2331 2.836 0.9232 0.5597

Sunflower 4.353e-9 21.36 0.3604 2.792 0.9694 0.3531

Corn  7.82le-5 11.2 0.3134 3.298 0.9259 0.5499

Potato  5.919e-7 159 0.2824 2.582 0.9549 0.429

Broadleaf

5.116e-4 10.45 0.3148 2.368 0.9014 0.6341

forests
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