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Epsilon is the slope of the
line described by 

GPP   = ∈ APAR
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Radiation Use EfficiencyRadiation Use Efficiency

∈ = ∈ max  [mtmin ][mvpd ]

Maximum
Radiation Use Efficiency
under ideal conditions

for each biome

Vapor Pressure Deficit
Coefficient

Temperature Coefficient for each biome

The coefficients are calculated from daily 
minimum and maximum air temperature which 
are therefore necessary inputs to the model
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Maintenance RespirationMaintenance Respiration

Rm_tissue = k (mass of tissue )
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Leaf Tissue

Leaf mass   =  LAI / (specific leaf area)

Fine root mass   =  Leaf mass x  constant

Live wood maintenance respiration not included in weekly 
MODIS productivity 

It is included in the annual estimate



Growth RespirationGrowth Respiration

R g_leaf = ( leaf massmax )(turnover)(constant)

The amount of growth in each part of the vegetation varies over the
growing season.  Therefore growth respiration is not included in
the weekly estimates of vegetation production

R g_live wood =   ( R g_leaf )(constant )

R g_fine root

R g_live wood



MODIS ProductivityMODIS Productivity

Annual =  ∑ (Weekly) - R m_live wood  - R g

Weekly =  GPP  - R m_leaf - R m_fine root

∈ max (mtmin)(mvpd) (FPAR)(0.45Rnet )GPP   =



MODIS INPUTS TO PSN/NPP ALGORITHM
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VALIDATION OF MODIS PSN/NPP





Y = 0.75X - 4.5754

R2 = 0.64
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Testing the accuracy of incident PAR input to
MOD17 algorithm using GOES derived PAR
over the continental U.S
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