




Plant chemical signatures are influenced by canopy structure and shadows 



Canopy gaps and shade Leaf Reflectance/Chemistry 

Leaf Transmittance/Chemistry Leaf Angle Orientation 



LiDAR for topography, canopy structure, LAI, etc. 

+ 
Hyperspectral for species, chemistry, etc. 

= 
Fusion for estimates of 
biodiversity, biomass, 
sun/shade fraction, 
habitat suitability, etc. 
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1)  Thermal + LiDAR/Hyperspectral 

2)  Correcting hyperspectral observations for shadow fraction 



Pan-tilt mount 

Continuous Sun/Shade Measurements 

Thermal imager (NEW!) 
SERC Flux Tower 



PRI = Photochemical Reflectance Index 

ε = photosynthetic light-use efficiency 

Photosynthetic light-use efficiency (ε) from multiple angles can be related to:  
1)  direct measurements of PRI; and  
2)  shadow fraction (αs) derived from LiDAR or mixture decomposition. 

ε = f(ΔPRI Δαs
-1) 

Tower Observations Space-Based Observations 






