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Why?
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the signal from the understory can be used, for example:

(1) in forestry applications to separate forest
site types (i.e. soil fertility classes)

(2) to remove the influence of understory in 
estimating canopy biophysical variables (e.g.
LAI, fPAR) from remotely sensed images 

(3) to develop and test canopy radiative
transfer models

(4) tracking phenology Ahl et al., 2006, RSE; Ganguly et al., 2010, RSE

Garrigues et al., 2008, JGR

Widlowski et al., 2007, JGR

Olofsson and Eklundh, 2007, RSE



Rn = PTn x RT + PGn x RG + ZTn x RZT + ZGn x RZG
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Is it possible?
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RZT = M RT ;RZG = M RG

Rn = PTn x RT + PGn x RG + ZTn x RZT + ZGn x RZG

Ra = PTa x RT + PGa x RG + ZTa x RZT + ZGa x RZG

(Peltoniemi et al., 2005, RSE)

mixed understory

How?
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Photo property of Andres Kuusk

R(θi,θv,Φ,λ) = fiso(λ) + fvol(λ)Kvol(θi,θv,Φ) + fgeo(λ)Kgeo(θi,θv,Φ)                

MODIS BRDF parameters from

MCD43A1.005 product (500m resolution)

from Lucht et al. 

(2000, TGRS)



Hyytiälä results
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RAMI stands (Järvselja, Estonia)
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RAMI BirchRAMI Pine

Kuusk et al., 2009, RSE

a mixture of several 
grass species

various Sphagnum 
moss species and 

marsh tea



RAMI stands (Järvselja, Estonia)
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Kuusk et al., 2014, AFM

red

NIR
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Finland understory NDVI - 2010
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Finland understory NDVI - 2010
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