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Abstract:
The synergy between the reflected solar spectrum (Visible Near Infrared/ Short Wave Infrared or 
VSWIR) and the emitted spectrum (Thermal Infrared or TIR) for identifying plant species’ foliar 
chemistry has been largely unexplored.  In the 2013 spring and summer seasons, fresh leaves from 
sixteen common shrub and tree species were sampled from locations ranging from the Sierra Nevada 
mountains, the Central Valley, and coastal Santa Barbara.  Partial Least Squares (PLS) regression 
analysis with leave-one-out cross validation was used to relate spectral response at wavelengths from 
0.3 µm to 15.4 µm to laboratory measured biochemical concentrations of nitrogen, lignin, and 
cellulose.  For each biochemical component, three PLS regression models were fit using different 
portions of the spectrum: VSWIR spectrum (0.3 - 2.5 µm), TIR spectrum (2.5 – 15.4 µm), and the 
entire spectrum (0.3 – 15.4 µm). Using the TIR spectrum for prediction, the relationship between 
predicted biochemical values versus laboratory measurements was especially strong for all three 
biochemical constituents.  The combination of VSWIR and TIR increased the R2 of regression models 
compared to VSWIR spectrum regression alone, signifying that the incorporation of TIR data would 
improve discrimination of these components.  Although the incorporation of TIR wavelengths 
improved discrimination, high coefficients of the PLS regression suggests that the VSWIR wavelengths
were the primary predictor used for identification of biochemical properties.  Nevertheless, strong 
relationships with the thermal spectrum imply that wavelengths in the TIR spectrum will further 
improve the prediction of biochemical concentrations.
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