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LAI/fAPAR framework
Assumption: 
(1) available carbon allocated to foliage is primarily limited by availability of carbon (energy) or 
water; 
(2) plants optimize carbon-water trade-off for maximum net carbon gain

Energy-limited fAPAR

Pn = A0*[1-exp(-k*LAI)]-z*LAI

Pn reaches maximum when 

LAI = (1/k) * ln(kA0/z), thus 

fAPAR =  1 - (z/kA0)

Water-limited fAPAR

A = Gs * Ca(1-χ) = A0 * fAPAR

T = 1.6Gs * VPD

Assume f0 = T/P, 

fAPAR = [Ca(1-χ)/1.6VPD] * [f0 * P/A0]
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fAPAR = min{fAPARw, fAPARc}


