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Effects of sky radiation on 
surface reflectance



Surface and atmospheric radiative transfer 
communities seem to live on different 
άŦƭŀǘέ ǇƭŀƴŜǘǎΦ 



The atmospheric community knows that 
there is something solid below the 
atmosphere which reflects sun light in a 
more complicated way than a simple 
Lambertiansurface.

Lambertianά9ǉǳƛǾŀƭŜƴǘέ wŜŦƭŜŎǘŀƴŎŜ ό[9wύ ƛǎ 
still widely used, however without a clear 
mathematical definition.

Assuming the surface BRF is known, how to 
define a LER? 



THE ROLE OF SKY RADIATIONS IN SHAPING 
SURFACE REFLECTANCE ANISOTROPY 





ATMOSPHERE-FREE BRF



Aerosols

Molecules



BOTTOM-OF-ATMOSPHERE BRF

TOP-OF-ATMOSPHERE BRF



The Bottom-Of-Atmoisphere(BOA) BRF should not 
be confused with the atmospheric-free surface BRF.

Atmospheric correction methods usually do not 
make clear whether the BOA BRF or Atmospheric-
Free (AF) surface BRF is provided.

These differences can have a significant impact for 
lower atmospheric composition retrieval over land 
surfaces.



1D VEGETATED SURFACE RTM 

Simulation performed with the model of Gobron, et al. . мффсΦ ά! {ŜƳƛ-
5ƛǎŎǊŜǘŜ aƻŘŜƭ ŦƻǊ ǘƘŜ {ŎŀǘǘŜǊƛƴƎ ƻŦ [ƛƎƘǘ ōȅ ±ŜƎŜǘŀǘƛƻƴΦέ WƻǳǊƴŀƭ ƻŦ 
Geophysical Research 102: 9431ς46.





BOTTOM-OF-ATMOSPHERE BRF
















