Establishment of the Relationship between the Photochemical Reflectance Index
and Canopy Light Use Efficiency Using Multi-angle Hyperspectral Observations
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The photochemical reflectance index (PRI) Is a promising way to indicate light use efficiency (LUE). However, there are certainly some internal and external factors that affect PRI signals.

Considering the spectral difference between sunlit and shaded leaves, a two-leaf approach based on a four-scale optical transfer model is used to process multi-angle canopy reflectance for estimating fractions of sunlit and shaded leaves. A simple ratio of canopy reflectance to leaf reflectance to

Introduction represent the fraction of sunlit leaves.

Two-leaf canopy PRI (PRIt) is retrieved using the least squares regression with different angles observations, and is compared to simply averaged big-leaf canopy PRI (PRIb) using observations acquired from April to September 2013 in a sub-tropical coniferous forest in Southern China.

Materials Two-leaf Approach
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» Aratio of canopy reflectance to leaf reflectance is used to represent the fraction of sunlit leaves, and the fraction of shaded leaves is calculated with a four-scale geometrical optical model;
Conclusions » The canopy-level two-leaf PRI can effectively improve (>60%) the ability of PRI as a proxy of LUE over the big-leaf PRI in a given time interval,
» QOverall, the two-leaf approach enhances the sensitivity of PRI to variations in LUE under most conditions by reducing the influence of some external factors (e.g. sun-target-view geometry) on the PRI signals.
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