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1. Pigments chlorophyll-a and chlorophyll-b in green leaves have unique absorption spectra - they absorb radiation in the red (0.6-0.7 microns) and blue (0.4-0.5 microns) parts of the visible spectrum and reflect in the green.   Water in leaves absorb in the near-infrared (1.4 micron and 1.8 microns).  These give characteristic absorption (and reflection) spectra to green leaves.  Reflectance = reflection at a particular wavelength = 1 - absorptance.   

2. A commonly used parameter for sensing photosynthetic activity of green plants is the "Normalized Difference Vegetation Index" (NDVI).  It is defined as:  

NDVI = (R_NIR - R_VIS)  / (R_NIR + R_VIS).

2.1   Application 1:  The NDVI has been used for monitoring changes in photosynthetic activity over the globe.   The 20-year record shows a steady increase in "green-ness" of the high latitudes, parallel the increase in spring-time temperatures there.  

2.2  Application 2:  The NDVI data can be used in certain areas to understand and predict insect outbreaks - possible application to prediction of disease outbreaks.  Example:  locust outbreaks in Africa.

3.  Deforestation can be monitored using:

NDVI - changes in chlorophyll 

visible - changes in albedo

NIR - changes in water content of leaves/no leaves  

NIR and IR - fires are hot

visible - smoke plumes from fires
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