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Vegetation structure and function are connected. Canopy structure controls the 
light environment within a canopy. That light environment is an important fac-
tor in determining how vegetation functions and responds to stress.

SAFE (Structure and Function of Ecosystems) smallsats are designed to provide 
both structure and function measurements. Flying along with hyperspectral mis-
sions such as Surface Biology and Geology (SBG) enhances the science for both 
missions with the following objectives:  

• Quantify vegetation structure that determines the sunlit and shaded 
components of canopies.  Understanding the light environment is also                               
critical for understanding photosynthesis and photoprotection processes.                                                                                                                                       
                                                                     

• Measure diurnal changes in vegetation productivity and biochemical respons-
es to environmental conditions through frequent spectral observations that 
describe changes in plant pigments, water content, and plant productivity.                                                                                                                                    
    

• Improve light use efficiency and gross primary productivity estimates.

NRC Decadal Survey Definitions
Structure is the spatial distribution of plants and their components on land, and of aquatic biomass.  
Function is the physiology and underpinning of biophysical and biogeochemical properties of terrestrial   
vegetation and shallow aquatic vegetation. 

Photogrammetrically-derived canopy 
surface of forest near Beltsville, MD.

Spectral signatures of green vegetation over a day. 
Note diurnal effects (stresses, shadow fraction).

The photochemical reflectance index and the light use efficiencies   
derived therefrom are sensitive to illumination.

Diurnal productivity dynamics without and with stress.


